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(54) OPTICAL INFORMATION RECORDING DEVICE, AND OPTICAL INFORMATION 
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(57)Abstract: 

PROBLEM TO BE SOLVED: To record or reproduce 
information by utilizing holography, and to make it 
possible to constitute an optical system small without 
decreasing an information amount. 
SOLUTION: When recording, an information recording 
layer 3 as a recording medium is irradiated with 
information light 61 generated by a spatial light 
modulator and recording reference light 62 generated by 
a phase spatial light modulator through a two-split optical 
rotary plate 32 from one surface side so as to be coaxial 
and also minimized in diameter on a reflection surface 
5a, and the information is recorded on the information 
recording layer 3. The plate 32 rotates the transmission 
light in the directions different in each area splitting the 
cross-section of the light flux in two. The plate 32 is located at the position conjugated with 
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that of the spatial light modulator. Moreover, the phase spatial light modulator is located at the 
position conjugated with that of the plate 32. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]An information storage layer with which light for information being recorded using a 
holography, and recording or reproducing information from one field side is irradiated. 
A reflector arranged at the field side of another side of this information storage layer. 
An information light creating means which generates information light which is the light 
information recorder provided with the above, has a spatial-light-modulation machine, and 
supported information using this spatial-light-modulation machine, So that information may be 
recorded on a reference beam creating means for record which generates a reference beam 
for record, and said information storage layer with an interference pattern by interference with 
information light and a reference beam for record, It has a record optical system which 
irradiates said information storage layer with information light generated by said information 
light creating means and a reference beam for record generated by said reference beam 
creating means for record, Have said record optical system and a two-segment optical rotation 
plate which carries out the rotatory polarization of the passing light in the different direction for 
every field which divided a section of light flux into two said two-segment optical rotation plate, 
It is arranged at a position by which said spatial-light-modulation machine has been arranged, 
and a conjugate position, and said record optical system, The rotatory polarization of a 
reference beam for record of the 1st predetermined polarization direction and the different 
information light of the 2nd polarization direction from said 1st polarization direction is carried 
out with said two-segment optical rotation plate, respectively, A polarization direction is 
changed for said every field about each of information light and a reference beam for record so 
that a polarization direction of a reference beam for record after being reflected in information 
light and a reflector before entering into a reflector may be in agreement and a polarization 
direction of information light after being reflected in a reference beam for record and a reflector 
before entering into a reflector may be in agreement, said record optical system receives said 
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information storage layer in said information light and a reference beam for record further - 
said one field side - the same axle - it glaring so that it may converge-like, and, Information is 
recorded on said information storage layer with an interference pattern by interference with 
information light after being reflected in an interference pattern by interference with a reference 
beam for record after being reflected in information light and a reflector before entering into a 
reflector, and a reference beam for record and a reflector before entering into a reflector. 

[Claim 2]Have said reference beam creating means for record, and a topological space optical 
modulator said topological space optical modulator, The light information recorder according to 
claim 1, wherein it is arranged at a position by which said two-segment optical rotation plate 
has been arranged, and a conjugate position and said reference beam creating means for 
record generates a reference beam for record by which a phase was modulated spatially using 
said topological space optical modulator. 

[Claim 3]An information storage layer with which information is recorded using a holography 
and light for recording or reproducing information from one field side is irradiated, Record 
information to a recording medium provided with a reflector arranged at the field side of 
another side of this information storage layer, and. An information light creating means which 
generates information light which is a light information recording and reproducing device for 
reproducing information, has a spatial-light-modulation machine, and supported information 
using this spatial-light-modulation machine from a recording medium, At the time of a 
reference beam creating means for record which generates a reference beam for record, a 
reference beam creating means for reproduction which generates a reference beam for 
reproduction, and record of information. So that information may be recorded on said 
information storage layer with an interference pattern by interference with information light and 
a reference beam for record, Irradiate said information storage layer with information light 
generated by said information light creating means and a reference beam for record generated 
by said reference beam creating means for record, and at the time Of reproduction of 
information. Irradiate with a reference beam for reproduction generated by said reference 
beam creating means for reproduction to said information storage layer, and. Have a record 
reproduction optical system which collects regenerated light generated from said information 
storage layer by irradiating a reference beam for reproduction, and a detection means to detect 
regenerated light collected by said record reproduction optical system, and said record 
reproduction optical system, Have a two-segment optical rotation plate which carries out the 
rotatory polarization of the passing light in the different direction for every field which divided a 
section of light flux into two, and said two-segment optical rotation plate, It is arranged at a 
position by which said spatial-light-modulation machine has been arranged, and a conjugate 
position, and said record reproduction optical system, At the time of record of information, the 
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rotatory polarization of a reference beam for record of the 1st predetermined polarization 
direction and the different information light of the 2nd polarization direction from said 1st 
polarization direction is carried out with said two-segment optical rotation plate, respectively, 
So that a polarization direction of a reference beam for record after being reflected in 
information light and a reflector before entering into a reflector may be in agreement and a 
polarization direction of information light after being reflected in a reference beam for record 
and a reflector before entering into a reflector may be in agreement, About each of information 
light and a reference beam for record, make polarization directions differ them for said every 
field, and said record reproduction optical system, receiving said information storage layer in 
said information light and a reference beam for record further at the time of record of 
information said one field side - the same axle - it glaring so that it may converge-like, and, 
An interference pattern by interference with a reference beam for record after being reflected in 
information light and a reflector before entering into a reflector, And with an interference 
pattern by interference with information light after being reflected in a reference beam for 
record and a reflector before entering into a reflector, record information on said information 
storage layer, and said record reproduction optical system at the time of reproduction of 
information. The rotatory polarization of the reference beam for reproduction of said 1st 
polarization direction is carried out with said two-segment optical rotation plate, Irradiate an 
information storage layer so that it may change into a reference beam for reproduction from 
which a polarization direction differs for said every field and this reference beam for 
reproduction may be converged like said reference beam for record, and. The rotatory 
polarization of regenerated light and the returned light by a reference beam for reproduction 
reflected in a reflector is carried out with said two-segment optical rotation plate, It changes 
into returned light used as the 2nd polarization direction that differs from said 1st polarization 
direction about the whole section of regenerated light which serves as said 1st polarization 
direction about the whole section of light flux, and light flux, A light information recording and 
reproducing device, wherein said record reproduction optical system performs an exposure of 
a reference beam for reproduction, and collection of regenerated light from said one field side 
at the time of reproduction of information so that said reference beam for reproduction and 
regenerated light may be further arranged in same axle. 

[Claim 4]Have said reference beam creating means for record, and a reference beam creating 
means for reproduction, and a common topological space optical modulator said topological 
space optical modulator, It is arranged at a position by which said two-segment optical rotation 
plate has been arranged, and a conjugate position, and said reference beam creating means 
for record, The light information recording and reproducing device according to claim 3, 
wherein it generates a reference beam for record by which a phase was modulated spatially 
using said topological space optical modulator and said reference beam creating means for 
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reproduction generates a reference beam for reproduction by which a phase was modulated 
spatially using said topological space optical modulator. 

[Claim 5]The light information recording and reproducing device comprising according to claim 
3 or 4: 

Regenerated light after said record reproduction optical system passes said two-segment 
optical rotation plate by the difference in a polarization direction further. 
A polarization separating means which separates returned light after passing said two- 
segment optical rotation plate. ^ 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention records information on a recording medium using the light 
information recorder which records information on a recording medium using a holography, 
and a holography, and it relates to the light information recording and reproducing device 
which reproduces information from a recording medium. 
[0002] 

[Description of the Prior Art]The holographic recording which records information on a 
recording medium using a holography generally piles up light and a reference beam with 
image information inside a recording medium, and is performed by writing the interference 
pattern then made in a recording medium. At the time of reproduction of the recorded 
information, image information is reproduced by irradiating the recording medium with a 
reference beam by diffraction by an interference pattern. 

[0003]ln recent years, for super-high-density optical recording, a volume holography, 
especially a digital volume holography are developed in a practical use region, and attract 
attention. A volume holography is a method with which it utilizes positively and the thickness 
direction of a recording medium also writes in an interference pattern in three dimensions, 
diffraction efficiency is raised by increasing thickness and there is the feature that increase of 
storage capacity can be aimed at using multiplex recording. And with a digital volume 
holography, although the same recording medium and recording method as a volume 
holography are used, the image information to record is the computer-oriented holographic 
recording method limited to the binary-ized digital pattern. In this digital volume holography, it 
once digitizes, and develops to two-dimensional digital pattern information, and picture 
information like an analog picture, for example also records this as image information. At the 
time of reproduction, it is reading and decoding this digital pattern information, and it is 
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returned and displayed on the original picture information. Thereby, even if a signal to noise 
ratio (it is hereafter described as the signal to noise ratio.) is somewhat bad at the time of 
reproduction, it becomes possible to reproduce the original information very faithfully by 
performing differentiation detection, or coding binary-ized data and performing an error 
correction. 
[0004] 

[Problem(s) to be Solved by the lnvention]By the way, in the conventional light information 
recording and reproducing systems using a holography, after the reference beam for 
reproduction also entered into the photodetector which detects regenerated light, it had a 
problem that the signal to noise ratio of reproduction information deteriorated. Therefore, in the 
conventional light information recording and reproducing systems, at the time of record, 
information light and the reference beam for record are entered in a recording medium in many 
cases so that a predetermined angle may be made mutually, so that regenerated light and the 
reference beam for reproduction can be spatially separated at the time of reproduction. In 
order to follow regenerated light which this generates at the time of reproduction in the 
direction which makes a predetermined angle to the reference beam for reproduction, it 
becomes possible to separate regenerated light and the reference beam for reproduction 
spatially. 

[0005] However, when information light and the reference beam for record are entered in a 
recording medium as mentioned above at the time of record so that a predetermined angle 
may be made mutually, and it is made to separate regenerated light and the reference beam 
for reproduction spatially at the time of reproduction, there is a problem that the optical system 
for record reproduction is enlarged. 

[0006]So that information light and the reference beam for record may be converged on JP,10- 
124872,A to the information storage layer on which information is recorded using a holography 
in a position which is mutually different about the thickness direction^ an information storage 
layer, By glaring from the same side side to an information storage layer, the art which records 
the interference pattern of information light and the reference beam for record on an 
information storage layer is indicated. The art of dividing regenerated light and the reference 
beam for reproduction into said gazette using the two-segment optical rotation plate formed in 
the record reproduction optical system is indicated. A two-segment optical rotation plate carries 
out the rotatory polarization of the passing light in the different direction for every field which 
divided the section of light flux into two. 

[0007]By the way, when the above-mentioned two-segment optical rotation plate is used, in 
order that information light may pass a two-segment optical rotation plate, the image of the 
boundary line of two fields of a two-segment optical rotation plate laps with the image of 
information light. As a result, the image of the boundary line of a two-segment optical rotation 
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plate is recorded on an information storage layer so that this other than the image of 
information light may be overlapped. The image of the boundary line of the two-segment 
optical rotation plate recorded on an information storage layer here depending on arrangement 
of the two-segment optical rotation plate in a record reproduction optical system may turn into 
an image which faded. When it becomes so, there is a problem of the image of a boundary line 
making missing a part of information which information light supports. 
[0008]This invention was made in view of this problem, and the purpose is to provide the light 
information recorder and light information recording and reproducing device which enabled it to 
constitute the optical system for record small, without recording information using a holography 
and decreasing the amount of information. 
[0009] 

[Means for Solving the Problem]An information storage layer in which light for information to be 
recorded using a holography, and for a light information recorder of this invention record or 
reproduce information from one field side is irradiated, An information light creating means 
which generates information light which is a device for recording information to a recording 
medium provided with a reflector arranged at the field side of another side of this information 
storage layer, has a spatial-light-modulation machine, and supported information using this 
spatial-light-modulation machine, So that information may be recorded on a reference beam 
creating means for record which generates a reference beam for record, and an information 
storage layer with an interference pattern by interference with information light and a reference 
beam for record, Have a record optical system which irradiates an information storage layer 
with information light generated by information light creating means and a reference beam for 
record generated by reference beam creating means for record, and a record optical system, 
Have a two-segment optical rotation plate which carries out the rotatory polarization of the 
passing light in the different direction for every field which divided a section of light flux into 
two, and a two-segment optical rotation plate, It is arranged at a position by which a spatial- 
light-modulation machine has been arranged, and a conjugate position, and a record optical 
system carries out the rotatory polarization of a reference beam for record of the 1st 
predetermined polarization direction, and the different information light of the 2nd polarization 
direction from the 1st polarization direction with a two-segment optical rotation plate, 
respectively, So that a polarization direction of a reference beam for record after being 
reflected in information light and a reflector before entering into a reflector may be in 
agreement and a polarization direction of information light after being reflected in a reference 
beam for record and a reflector before entering into a reflector may be in agreement, About 
each of information light and a reference beam for record, make polarization directions differ 
them for every field, and a record optical system, furthermore -- receiving an information 
storage layer in information light and a reference beam for record - one field side - the same 
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axle - it glaring so that it may converge-like, and, Information is recorded on an information 
storage layer with an interference pattern by interference with information light after being 
reflected in an interference pattern by interference with a reference beam for record after being 
reflected in information light and a reflector before entering into a reflector, and a reference 
beam for record and a reflector before entering into a reflector. 

[0010]ln a light information recorder of this invention, the rotatory polarization of a reference 
beam for record of the 1st polarization direction and the information . light of the 2nd polarization 
direction is carried out by a two-segment optical rotation plate, A polarization direction is 
changed for every field about each of information light and a reference beam for record so that 
a polarization direction of a reference beam for record after being reflected in information light 
and a reflector before entering into a reflector may be in agreement and a polarization direction 
of information light after being reflected in a reference beam for record and a reflector before 
entering into a reflector may be in agreement, information light and a reference beam for 
record receive an information storage layer - one field side - the same axle - it glares so that 
it may converge-like. And information is recorded on an information storage layer with an 
interference pattern by interference with information light after being reflected in an 
interference pattern by interference with a reference beam for record after being reflected in 
information light and a reflector before entering into a reflector, and a reference beam for 
record and a reflector before entering into a reflector. In a light information recorder of this 
invention, image formation of the image of information light formed with a spatial-light- 
modulation machine is carried out on a two-segment optical rotation plate. 
[001 1]In a light information recorder of this invention, have a reference beam creating means 
for record, and a topological space optical modulator a topological space optical modulator, It 
is arranged at a position by which a two-segment optical rotation plate has been arranged, and 
a conjugate position, and a reference beam creating means for record may generate a 
reference beam for record by which a phase was modulated spatially using a topological space 
optical modulator. 

[0012]An information storage layer in which light for information to be recorded using a 
holography, and for a light information recording and reproducing device of this invention 
record or reproduce information from one field side is irradiated, Record information to a 
recording medium provided with a reflector arranged at the field side of another side of this 
information storage layer, and. An information light creating means which generates 
information light which is a device for reproducing information, has a spafial-light-modulation 
machine, and supported information using this spatial-light-modulation machine from a 
recording medium, At the time of a reference beam creating means for record which generates 
a reference beam for record, a reference beam creating means for reproduction which 
generates a reference beam for reproduction, and record of information. So that information 
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may be recorded on an information storage layer with an interference pattern by interference 
with information light and a reference beam for record, Irradiate an information storage layer 
with information light generated by information light creating means and a reference beam for 
record generated by reference beam creating means for record.and at the time of 
reproduction of information. Irradiate with a reference beam for reproduction generated by 
reference beam creating means for reproduction to an information. storage layer, and. Have a 
record reproduction optical system which collects regenerated light generated from an 
information storage layer by irradiating a reference beam for reproduction, and a detection 
means to detect regenerated light collected by a record reproduction optical system, and a 
record reproduction optical system passing light, It has a two-segment optical rotation plate 
which carries out the rotatory polarization of the section of light flux in the different direction for 
every field divided into two, and a two-segment optical rotation plate is arranged at a position 
by which a spatial-light-modulation machine has been arranged, and a conjugate position. 
[001 3]A reference beam for record of the 1st polarization direction predetermined [ time of 
record of information ] in a record reproduction optical system, The rotatory polarization of the 
different information light of the 2nd polarization direction from the 1 st polarization direction is 
carried out with a two-segment optical rotation plate, respectively, A polarization direction is 
changed for every field about each of information light and a reference beam for record so that 
a polarization direction of a reference beam for record after being reflected in information light 
and a reflector before entering into a reflector may be in agreement and a polarization direction 
of information light after being reflected in a reference beam for record and a reflector before 
entering into a reflector may be in agreement. 

[0014]At the time of record of information, further a record reproduction optical system 
information light and a reference beam for record, as opposed to an information storage layer - 
- one field side - the same axle - it glaring so that it may converge-like, and, Information is 
recorded on an information storage layer with an interference pattern by interference with 
information light after being reflected in an interference pattern by interference with a reference 
beam for record after being reflected in information light and a reflector before entering into a 
reflector, and a reference beam for record and a reflector before entering into a reflector. 
[001 5]A record reproduction optical system carries out the rotatory ^polarization of the reference 
beam for reproduction of the 1st polarization direction with a two-segment optical rotation plate 
at the time of reproduction of information, Irradiate an information storage layer so that it may 
change into a reference beam for reproduction from which a polarization direction differs for 
every field and this reference beam for reproduction may be converged like a reference beam 
for record, and. The rotatory polarization of regenerated light and the returned light by a 
reference beam for reproduction reflected in a reflector is carried out with a two-segment 
optical rotation plate, and they are changed into returned light used as the 2nd pcilarization 
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direction that differs from the 1st polarization direction about the whole section of regenerated 
light which serves as the 1st polarization direction about the whole section of light flux, and 
light flux. At the time of reproduction of information, a record reproduction optical system 
performs an exposure of a reference beam for reproduction, and collection of regenerated light 
from one field side of an information storage layer so that a reference beam for reproduction 
and regenerated light may be further arranged in same axle. 

[0016]ln a light information recording and reproducing device of this invention, at the time of 
record of information. By a two-segment optical rotation plate, the rotatory polarization of a 
reference beam for record of the 1st polarization direction and the information light of the 2nd 
polarization direction is carried out, A polarization direction is changed for every field about 
each of information light and a reference beam for record so that a polarization direction of a 
reference beam for record after being reflected in information light and a reflector before 
entering into a reflector may be in agreement and a polarization direction of information light , 
after being reflected in a reference beam for record and a reflector before entering into a 
reflector may be in agreement, information light and a reference beam for record receive an 
information storage layer - one field side - the same axle - it glares so that it may converge- 
like. And information is recorded on an information storage layer with an interference pattern 
by interference with information light after being reflected in an interference pattern by 
interference with a reference beam for record after being reflected in information light and a 
reflector before entering into a reflector, and a reference beam for record and a reflector before 
entering into a reflector. In a light information recording and reproducing device of this 
invention, image formation of the image of information light forrrted with a spatial-light- 
modulation machine is carried out on a two-segment optical rotation^plate. 
[0017]ln a light information recording and reproducing device of this invention, at the time of 
reproduction of information, the rotatory polarization of the reference beam for reproduction of 
the 1st polarization direction is carried out, and it is changed into a reference beam for 
reproduction from which a polarization direction differs for every field by two-segment optical 
rotation plate, and this reference beam for reproduction is irradiated by information storage 
layer with it so that it may converge like a reference beam for record. The rotatory polarization 
of the returned light by regenerated light and a reference beam for reproduction reflected in a 
reflector is carried out by a two-segment optical rotation plate, and it is changed into returned 
light used as the 2nd polarization direction that differs from the 1st polarization direction about 
the whole section of regenerated light which serves as the 1st polarization direction about the 
whole section of light flux, and light flux. An exposure of a reference beam for reproduction and 
collection of regenerated light are performed from one field side'of an information storage layer 
so that a reference beam for reproduction and regenerated light may be arranged in same 
axle. 
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[0018]ln a light information recording and reproducing device of this invention, have a 
reference beam creating means for record, and a reference beam creating means for 
reproduction, and a common topological space optical modulator a topological space optical 
modulator, It is arranged at a position by which a two-segment optical- rotation plate has been 
arranged, and a conjugate position, and a reference beam creating means for record, A phase 
may generate a reference beam for record modulated spatially using a topological space^ 
optical modulator, and a reference beam creating means for reproduction may generate a 
reference beam for reproduction by which a phase was modulated spatially using a topological 
space optical modulator. 

[0019]ln a light information recording and reproducing device of this invention, a record 
reproduction optical system may have a polarization separating means which separates 
regenerated light after passing a two-segment optical rotation plate by the difference in a 
polarization direction, and returned light after passing a two-segment optipal rotation plate 
further. 
[0020] 

[Embodiment of the lnvention]Hereafter, an embodiment of the invention is described in detail 
with reference to drawings. With reference to introduction, drawing t , or drawing 6 , the 
composition of the light information recording and reproducing device concerning the 1 
embodiment of this invention is explained. The light information recording and reproducing 
device concerning this embodiment contains the light information recorder concerning this 
embodiment. Drawing 1 is an explanatory view showing the composition of the main part of the 
optical head in the light information recording and reproducing device concerning this 
embodiment. Drawing 2 is a top view showing the flexible region and the circumference of an 
optical head. Drawing 3 is an explanatory view showing the emitting part and recording 
medium of light of an optical head in the light information recording and reproducing device 
concerning this embodiment. Drawing 4 is an explanatory view showing the optical system for 
position controls of an optical head. Drawing 5 is an explanatory view showing the recording 
medium used in this embodiment. Drawing 6 is a block diagram showing the entire 
configuration of the light information recording and reproducing dev/ce concerning this 
embodiment. 

[0021]First, with reference to drawing 3 and drawing 5 , the composition of the recording 
medium used in this embodiment is explained. As shown in drawing 3 , as for the recording 
medium 1 in this embodiment, the ON outgoing radiation side of the light in the disc-like 
transparent substrate 2 formed of polycarbonate etc. and this transparent substrate 2 equips 
the opposite hand with the information storage layer 3, the transparent substrate 4, and the 
reflecting layer 5 which have been arranged sequentially from the transparent substrate 2. An 
air gap layer may be provided instead of the transparent substrate 4. The information storage 
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layer 3 is a layer on which information is recorded using a holography, and when light is 
irradiated, it is formed with the hologram material from which the optical characteristics, such 
as a refractive index, a dielectric constant, and reflectance, change according to luminous 
intensity. As a hologram material., E. I. du Pont de Nemours & Co. (Dupont) make 
photopolymer (photopolymers)HRF-600 (product name), product photopolymer ULSH[ made 
by APURIRISU (Aprils) ]-500 (product name), etc. are used, for example. The reflecting layer 5 
is formed, for example of aluminum. The field by the side of the transparent substrate 4 in the 
reflecting layer 5 is the reflector 5a in which the light for recording or reproducing information is 
reflected. 

[0022]A part of one track in the recording medium 1 is shown in drawing 5 . The recording 
medium 1 makes disc-like and has two or more tracks TR. Two or more address servo areas 6 
are established in each track TR at equal intervals. Between the adjacent address servo areas 
6, one or more information storage fields 7 are formed. The example in which the four 
information storage fields 7 are formed at equal intervals between the. adjacent address servo 
areas 6 is shown in drawing 5 . ; 
[0023]The information for generating the basic clock used as the standard of the timing of 
various kinds of operations in a light information recording and reproducing device in the 
address servo area 6, Information for a sample DOSABO methtid to perform a focus servo, 
information for a sample DOSABO method to perform a tracking servo, and address 
information are beforehand recorded by the embossed pit etc. A focus servo may be 
performed using the reflector 5a of the recording medium 1, without recording the information 
for performing a focus servo on the address servo area 6. Address information is information 
for identifying each information storage field 7. 

[0024]Next, with reference to drawing 6 , the composition of the light information recording and 
reproducing device concerning this embodiment is explained. This light information recording 
and reproducing device 10 is provided with the following. 
The spindle 81 with which the recording medium 1 is attached. 
The spindle motor 82 made to rotate this spindle 81 . 

The spindle servo circuit 83 which controls the spindle motor 82 to maintain the number of 
rotations of the recording medium 1 at a predetermined value. 
The slider 93 to which the spindle motor 82 is moved horizontally. 

Further, the light information recording and reproducing device 10 irradiates with information 
light and the reference beam for record to the recording medium 1, records information, and it 
irradiated with the reference beam for reproduction to the recording medium 1, detected 
regenerated light, and is provided with the optical head 1 1 for reproducing the information 
currently recorded on the recording medium 1. 

[0025]The light information recording and reproducing device 10 is provided with the following. 
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The detector circuit 85 for detecting focus error signal FE, tracking error signal TE, and 

regenerative-signal RF from the output signal of the optical head 11. 

The focus servo circuit 86 which drives the actuator in the optical head 1 1 , moves the object 

lens in the optical head 11 to the thickness direction of the recording medium 1 based on focus 

error signal FE detected by this detector circuit 85, and performs a focus servo. 

The tracking servo circuit 87 which drives the linear motor in the optical head 1 1 based on 

tracking error signal TE detected by the detector circuit 85, moves an object lens to the radial 

direction of the recording medium 1, and performs a tracking servo. 

The slide servo circuit 88 which performs the slide servo which controls the slider 93 based on 
tracking error signal TE and the instructions from a controller mentioned later, and to which the 
spindle motor 82 is moved horizontally. 

[0026]The light information recording and reproducing device 10 by moving the irradiation 
position of information light and the reference beam for record in the direction which meets a 
track mostly further at the time of record of information, It has the follow-up control circuit 94 
which controls the irradiation position of information light and the reference beam for record so 
that the irradiation position of information light and the reference beam for record may follow 
the one information storage field 7 to which it moves during the predetermined period. 
[0027]The light information recording and reproducing device 10 is provided with the following. 
The digital disposal circuit 89 which reproduces the data which decoded the output data of the 
solid state image pickup device in the optical head 1 1 mentioned later, and was recorded on 
the information storage field 7 of the recording medium 1 , reproduces a basic clock from 
regenerative-signal RF from the detector circuit 85, or distinguishes an address. 
The controller 90 which controls the whole light information recording and reproducing device 
10. 

The final controlling element 91 which gives various directions to this controller 90. 
The controller 90 inputs the basic clock and address information which are outputted from the 
digital disposal circuit 89, and it controls the optical head 1 1, the spindle servo circuit 83, the^ 
slide servo circuit 88, and follow-up control circuit 94 grade.The spindle servo circuit 83 inputs 
the basic clock outputted from the digital disposal circuit 89. The controller 90 has CPU 
(central processing unit), ROM (read only memory), and RAM (random access memory), and 
CPU makes RAM workspace, The function of the controller 90 is realized by executing the 
program stored in ROM. 

[0028]Next, with reference to drawing 1 , the composition of the main part of the optical head 
1 1 in this embodiment is explained. The optical head 1 1 has the collimating lens 13, the 
1 /mirror 14 or 2 wavelength plate 15, and the polarization beam splitter 16 which have been 
arranged sequentially from the light equipment 12 side on the optical path of the light emitted 
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from the light equipment 12 which emits the laser beam of coherent linear polarization, and this 
light equipment 12. As the light equipment 12, the semiconductor lasier which emits the green 
light of a single wavelength is used, for example. Green light means the light within the limits 
whose wavelength is about 492 nm - 577 nm. The polarization beam splitter 16 reflects the 
light of S polarization, and has the polarization beam splitter side 16a which makes the light of 
P polarization penetrate. S polarization is linear polarization with a polarization direction 
vertical to an entrance plane (space of drawing 1 ), and P polarization is linear polarization with 
a polarization direction parallel to an entrance plane. 

[0029]The optical head 1 1 equips the direction of movement of the light which entered into the 
polarization beam splitter 16 from the 1/2 wavelength plate 15 side, and penetrated the 
polarization beam splitter side 16a further with the 1/2 wavelength plate 17 and the polarization 
beam splitter 18 which have been arranged sequentially from the polarization beam splitter 16 
side. The polarization beam splitter 18 reflects the light of S polarization, and has the 
polarization beam splitter side 18a which makes the light of P polarization penetrate. 
[0030]The optical head 1 1 equips the direction of movement of light which entered into the 
polarization beam splitter 18 and was further reflected in respect of [ 18a ] the polarization 
beam splitter from the 1/2 wavelength plate 17 side with the 1/4 wavelength plate 19 and the 
reflection type space light modulator 20 which have been arranged sequentially from the 
polarization beam splitter 18 side. By having a pixel of a large number arranged in the shape of 
a lattice, and choosing the state of intercepting the state of passing light for every pixel, and 
light, the reflection type space light modulator 20 can modulate light spatially with light - 
intensity, and can generate now the information light which supported information. 
[0031]The optical head 1 1 to the direction of movement of the light which entered into the 
polarization beam splitter 18 from the 1/4 wavelength plate 19 side, and penetrated the 
polarization beam splitter side 18a further. It has the 1/2 wavelength plate 21, the convex lens 
22, the pinhole 23, the convex lens 24, and the polarization beam splitter 25 which have been 
arranged sequentially from the polarization beam splitter 18 side. The polarization beam 
splitter 25 reflects the light of S polarization, and has the polarization beam splitter side 25a 
which makes the light of P polarization penetrate. 

[0032]The optical head 1 1 equips the direction of movement of light which entered into the 
polarization beam splitter 16 and was further reflected in respect of [ 16a ] the polarization 
beam splitter from the 1/2 wavelength plate 15 side with the topological space optical 
modulator 26 and the polarization beam splitter 27 which have been arranged sequentially 
from the polarization beam splitter 16 side. The topological space optical modulator 26 can 
modulate the phase of light now spatially by having a pixel of a large number arranged in the 
shape of a lattice, and choosing the phase of emitted light for every pixel. A liquid crystal 
element can be used as this topological space optical modulator 26. The polarization beam 
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splitter 27 reflects the light of S polarization, and has the polarization beam splitter side 27a 
which makes the light of P polarization penetrate. 

[0033]The optical head 1 1 equips the direction of movement of light which entered into the 
polarization beam splitter 27 and was further reflected in respect of [ 27a ] the polarization 
beam splitter from the topological space optical modulator 26 side with the 1/2 wavelength 
plate 28, the convex lens 29, and the convex lens 30 which have been arranged sequentially 
from the polarization beam splitter 27 side. It progresses in the direction which intersects 
perpendicularly from the convex lens 24 side to the direction of movement of the light which 
enters into the polarization beam splitter 25, and the light which passed the convex lenses 29 
and 30 enters into the polarization beam splitter 25. 

[0034]The optical head 1 1 to the direction of movement of the light which entered into the 
polarization beam splitter 25 from the light [ which entered into the polarization beam splitter 25 
and was further reflected in respect of / 25a / the polarization beam splitter from the convex 
lens 24 side ], and convex lens 30 side, and penetrated the polarization beam splitter side 25a. 
It has the short wavelength path filter 31, the two-segment optical rotation plate 32, and the 
dichroic mirror 33 which have been arranged sequentially from the polarization beam splitter 
25 side. The short wavelength path filter 31 passes green light, and intercepts red light. Red 
light means the light within the limits whose wavelength is about 622 nm - 770 nm. The two- 
segment optical rotation plate 32 is provided with the following. /<: 
The optical rotation plate 32R arranged in drawing 1 at the right portion of an optic axis. 
The optical rotation plate 32L arranged at the left part of an optic axis. 
The optical rotation plate 32R rotates -45 degrees of polarization directions, and the optical 
rotation plate 32L rotates +45 degrees of polarization directions. The dichroic mirror 33 reflects 
green light and passes red light. 

[0035]According to this embodiment, the two-segment optical rotation plate 32 is arranged at 
the position by which the reflection type space light modulator 20 has been arranged, and the 
conjugate position. If it explains in detail, the reflection type space light modulator 20 has an 
image formation side which forms the image corresponding to information, and this image 
formation side and two-segment optical rotation plate 32 of each other are arranged about the 
optical system between both at the conjugate position. Therefore, image formation of the 
image formed of the reflection type space light modulator 20 is carried out on the two-segment 
optical rotation plate 32. 

[0036]ln this embodiment, the topological space optical modulator 26 is arranged at the 
position by which the two-segment optical rotation plate 32 has been arranged, and the 
conjugate position. If it explains in detail, the topological space optical modulator 26 has an 
image formation side in which a phase forms the image modulated spatially, and this image > 
formation side and two-segment optical rotation plate 32 of each other are arranged about the 
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optical system between both at the conjugate position. Therefore, image formation of the, 
image formed by the topological space optical modulator 26 is carried out on the two-segment 
optical rotation plate 32. 

[0037]The optical head 1 1 equips the direction of movement of light which entered into the 
dichroic mirror 33 from the two-segment optical rotation plate 32 side, and was further reflected 
by this with the convex lens 34, the convex lens 35, and the mirror 36 which have been 
arranged sequentially from the dichroic mirror 33 side. 

[0038]The light which entered into the mirror 36 from the convex lens 35 side, and was 
reflected by the mirror 36 enters into the flexible region which showed drawing 2 . 
[0039]The optical head 1 1 equips the direction of movement of the light which entered into the 
polarization beam splitter 27 from the 1/2 wavelength plate 28 side, and penetrated the 
polarization beam splitter side 27a further with the image formation lens 37, the image 
formation lens 38, and the solid state image pickup device 39 which have been arranged . 
sequentially from the polarization beam splitter 27 side. As the solid state image pickup device 
39, CCD and an MOS type solid state image pickup device are used, for example. 
[0040]The optical head 1 1 is further provided with the optical system for position controls 
shown in drawing 4 . This optical system for position controls equips the opposite hand with the 
red transmission filter 42, the beam splitter 43, the collimating lens 44, and the light equipment 
45 which have been arranged sequentially from the dichroic mirror 33 side in the convex lens 
34 in the dichroic mirror 33. The beam splitter 43 has the semi-reflection surface 43a to which 

45 degrees of the normal line direction was leaned to the optical axis direction of the 
collimating lens 44. The red transmission filter 42 passes red light, and intercepts the light of 
other wavelength bands. As the light equipment 45, the semiconductor laser which emits the 
red light of a single wavelength is used, for example. Further, the optical head 1 1 entered into 
the beam splitter 43 from the collimating lens 44 side, and is provided with the photodetector 

46 arranged in the direction of movement of light reflected by the semi-reflection surface 43a. 
This photodetector 46 supervises the light volume of the emitted light of the light equipment 45, 
and it is used in order to perform automatic light volume adjustment of the emitted light of the 
light equipment 45. 

[0041 ]The optical head 1 1 equips the opposite hand with the convex lens 47, the cylindrical 
lens 48, and the quadrisection photodetector 49 which have been arranged sequentially from 
the beam splitter 43 side in the photodetector 46 in the beam splitter 43 further. The 
quadrisection photodetector 49 has four light sensing portions divided by the parting line of the 
direction which intersects perpendicularly with the parting line and this parallel to a direction 
corresponding to a track direction in the recording medium 1 . The cylindrical lens 48 is 
arranged so that the medial axis of the cylinder side may make 45 degrees to the parting line 
of the quadrisection photodetector 49. 
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[0042]Next, with reference to drawing 2 and drawing 3 , the composition of the flexible region of 
the optical head 1 1 is explained. The flexible region 200 of the optical head 1 1 has the object 
lens 41 and the mirror 40 which constitute a part of record reproduction optical system. As 
shown in drawing 3 , the object lens 41 is arranged at the position which counters the 
transparent substrate 2 of the recording medium 1, and the mirror 40 is arranged in the 
recording medium 1 in the object lens 41 in the opposite hand. 
[0043]The flexible region 200 of the optical head 1 1 has the following. 
The 1st flexible region 201 . 
The 2nd flexible region 202. 

The two rails 211 prolonged in the radial direction (longitudinal direction in drawing 2 ) of the 
recording medium 1 are attached to the main part of a light information recording and 
reproducing device. In the 1st flexible region 201, the recording medium 1 is radially supported 
movable by these two rails 21 1 . The optical head 1 1 has the linear motor 212 made to move 
the 1st flexible region 201 to the radial direction of the recording medium 1 to the main part of 
a light information recording and reproducing device. 

[0044]The two rails 221 prolonged in the tangential direction (sliding direction in drawing 2 ) of a 
track are attached to the 1st flexible region 201. The 2nd flexible region 202 is supported by 
the tangential direction of the track movable with these two rails 221 . The optical head 1 \ has 
the linear motor 222 made to move the 2nd flexible region 202 to the tangential direction of a^ 
track to the 1st flexible region 201 . 

[0045]The support plate 203 which supports the object lens 41 movable in the direction 
(direction which intersects perpendicularly with the space in drawing 2 ) vertical to the field of 
the recording medium 1 is attached to the 2nd flexible region 202. The optical head 1 1 has the 
actuator 231 made to move the object lens 41 in the direction vertical to the field of the 
recording medium 1 to the 2nd flexible region 202. 

[0046]The mirror 40 is being fixed to the 1st flexible region 201. The light which entered into 
the mirror 36 from the convex lens 35 side in drawing 2 , and was reflected by this enters into 
the mirror 40 shown in drawing 3 , and is reflected by this. It is condensed with the object lens 
41 and the light reflected by the mirror 40 is irradiated by the recording medium 1 . It is 
condensed with the object lens 41 , and it is reflected in order by the mirrors 40 and 36, and the 
light which entered into the object lens 41 from the recording-medium 1 side passes the 
convex lens 35 and the convex lens 34 in order by them. 

[0047]ln the optical head 1 1 in this embodiment, with the actuator 231 , the position of the 
object lens 41 can be changed in the direction vertical to the field of the recording medium 1, 
and, thereby, a focus servo can be carried out to it. In the optical head 1 1 , with the linear motor 
212, the position of the object lens 41 can be changed to the radial direction of the recording 
medium 1 , and, thereby, a tracking servo can be carried out to it. In the optical head 1 1 , the 
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position of the object lens 41 can be changed with the linear motor 222 in the tangential 
direction of a track, i.e., the direction which meets a track mostly. Thereby, control which the 
irradiation position of information light and the reference beam for record is made to follow to 
the information storage field 7 can be performed. Access to a desired track is performed by 
moving the spindle motor 82 horizontally with the slider 93. 

[0048]The actuator 231 is driven by the focus servo circuit 86 in drawing 6 . The linear motor 
212 is driven by the tracking servo circuit 87 in drawing 6 . The linear motor 222 is driven by the 
follow-up control circuit 94 in drawing 6 . The slider 93 is driven by the slide servo circuit 88 in 
drawing 6 . 

[0049]The light equipment 12 and 45, the reflection type space light modulator 20, and the 
topological space optical modulator 26 in the optical head 1 1 are controlled by the controller 90 
in drawing 6 . The controller 90 holds the information on two or more abnormal-conditions 
patterns for modulating the phase of light spatially in the topological space optical modulator 
26. The final controlling element 91 can choose arbitrary abnormal-conditions patterns now out 
of two or more abnormal-conditions patterns. And the controller 90 gives the information on an 
abnormal-conditions pattern with, selected abnormal-conditions pattern or final controlling 
element 91 which oneself chose according to predetermined conditions to the topological 
space optical modulator 26, The topological space optical modulator 26 modulates the phase 
of light spatially by a corresponding abnormal-conditions pattern according to the information 
on the abnormal-conditions pattern given from the controller 90/ 

[0050]Next, the outline of an operation of the optical system of the optical head 1 1 shown in 
drawing 1 thru/or drawing 4 is explained. The light equipment 12 emits the green light of the 
linear polarization of S polarization or P polarization. After a parallerpencil is used and being 
reflected by the collimating lens 13 by the mirror 14, the emitted light of the light equipment 12 
passes the 1/2 wavelength plate 15, and turns into light in which 45 degrees of the polarization 
direction rotates, and contains S polarization component and P polarization component. This 
light enters into the polarization beam splitter 16. P polarization component passes through the 
polarization beam splitter side 16a of the polarization beam splitter 16 among the lights which 
entered into the polarization beam splitter 16, and S polarization component is reflected in 
respect of [ 16a ] the polarization beam splitter of the polarization beam splitter 16. 
[0051]With the 1/2 wavelength plate 17, 90 degrees of the polarization direction rotates, and 
the light of P polarization which passed through the polarization beam splitter side 16a turns 
into light of S polarization. After being reflected in respect of [ 18a ] the polarization beam 
splitter of the light beam splitter 18, this light passes the 1/4 wavelength plate 19, turns into 
light of circular light, and enters into the spatial-light-modulation 'machine 20. Luminous 
intensity is modulated spatially, and the light which entered into the" spatial-light-modulation 
machine 20 turns into information light, and is emitted by the spatial-light-modulation machine 
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20 from the spatial-light-modulation machine 20. The information light emitted from the spatial- 
light-modulation machine 20 passes the 1/4 wavelength plate 19, turns into light of P 
polarization and passes through the polarization beam splitter side 1 8a of the polarization 
beam splitter 18. This light passes the 1/2 wavelength plate 21 , andjturns into light of S 
polarization. This light passes the convex lens 22, the pinhole 23, and the convex lens 24 in 
order, enters into the polarization beam splitter 25, and it is reflected in respect of [ 25a ] a v 
polarization beam splitter, and it enters into the short wavelength path filter 31. 
[0052]On the other hand, the light of S polarization reflected in respect of [ 16a ] the 
polarization beam splitter enters into the topological space optical modulator 26. The 
topological space optical modulator 26 modulates the phase of light spatially by setting the 
phase of emitted light as either of two values from which only pi (rad) differs mutually for every 
pixel, for example. The light modulated by the topological space optical modulator 26 turns into 
a reference beam for record, or a reference beam for reproduction. The emitted light of the 
topological space optical modulator 26 enters into the polarization beam splitter 27, and is 
reflected in respect of [ 27a ] a polarization beam splitter. With the 1/2, wavelength plate 28, 
after 45 degrees of that polarization direction rotates, this light passes the convex lenses 29 . 
and 30, and enters into the polarization beam splitter 25. The part tif this light passes through 
the polarization beam splitter side 25a, and enters into the short wavelength path filter 31 . 
[0053]The light which is emitted from the polarization beam splitter 25 and enters into the short 
wavelength path filter 31 is information light, a reference beam for record, or a reference beam 
for reproduction. Such lights are green light. The short wavelength path filter 31 and the two- 
segment optical rotation plate 32 are passed, it is reflected with the dichroic mirror 33, the 
convex lenses 34 and 35 are passed in order, and it is reflected in order by the mirrors 36 and 
40, is condensed with the object lens 41, and such lights are irradiated by the recording 
medium 1. information light, the reference beam for record, and the reference beam for 
reproduction receive the information storage layer 3 of the recording medium 1 - one field side 
- the same axle —like, it glares so that it may become a byway and may converge most on 
the reflector 5a. 

[0054]The returned light from the recording medium 1 corresponding to the green light 
irradiated by the recording medium 1 , Parallel or almost parallel light flux is used with the 
object lens 41 , and it enters into the polarization beam splitter 25 through the mirrors 40 and 
36, the convex lenses 35 and 34, the dichroic mirror 33, the two-segment optical rotation plate 
32, and the short wavelength path filter 31. Although explained in detail later, the light of S 
polarization and the light of P polarization are one of the lights which enter into the polarization 
beam splitter 25. Among these, the light of S polarization is reflected in respect of [ 25a ] a 
polarization beam splitter, and the light of P polarization passes through the polarization beam 
splitter side 25a. The light of P polarization which passed through the polarization beam splitter 
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side 25a enters into the polarization beam splitter 27, after it passes, the convex lenses 30 and 
29 and 45 degrees of the polarization direction rotates with the 1/2 wavelength plate 28. The 
part of this light passes through the polarization beam splitter side 27a, passes the image 
formation lenses 37 and 38, and enters into the solid state image pickup device 39. 
[0055]On the other hand, red light emitted from the light equipment 45 enters into the beam 
splitter 43, after being made into a parallel pencil with the collimating lens 44. It is reflected by 
the semi-reflection surface 43a, a part of light which entered into the beam splitter 43 enters 
into the photodetector 46, and other parts pass the semi-reflection surface 43a. The light which 
passed the semi-reflection surface 43a turns into light for position controls. The red 
transmission filter 42 and the dichroic mirror 33 are passed in order,;and further, the convex 
lenses 34 and 35 are passed in order, and it is reflected in order by the mirrors 36 and 40, is 
condensed with the object lens 41 , and this light for position controls is irradiated by the 
recording medium 1. The light for position controls is irradiated by the recording medium 1 so 
that it may become a byway and may converge most on the reflector 5a of the recording 
medium 1. 

[0056]Returned light from the recording medium 1 corresponding to the red light irradiated by 
the recording medium 1 is made into a parallel pencil with the object lens 41, and enters into 
the dichroic mirror 33 through the mirrors 40 and 36 and the convex lenses 35 and 34. This 
light enters into the beam splitter 43, after passing the dichroic mirror 33 and the red 
transmission filter 42 in order. It is reflected by the semi-reflection surface 43a, and after a part 
of light which entered into the beam splitter 43 passes the convex lens 47 and the cylindrical 
lens 48 in order, it is detected by the quadrisection photodetector 4% Based on the output of 
this quadrisection photodetector 49, focus error signal FE, tracking error signal TE, and 
regenerative-signal RF are generated by the detector circuit 85. And based on these signals, 
the focus servo and tracking servo which control the position of the information light to the 
recording medium 1, the reference beam for record, and the reference beam for reproduction 
are performed, and reproduction of a basic clock and distinction of an address are performed. 
[0057]Here, with reference to drawing 7, A polarization and B polarization which are used by 
next explanation are defined as follows. Namely, as shown in drawing 7 , as for A polarization, 
make S polarization into the linear polarization which rotated a +45-degree polarization 
direction for -45 degree or P polarization, and, as for B polarization, let S polarization be the 
linear polarization which rotated -45-degree polarization direction for +45 degrees or P 
polarization. In A polarization and B polarization, the polarization direction lies at right angles 
mutually. 

[0058]Next, at the time of a servo, at the time of record of information, it divides at the time of 
reproduction of information, and an operation of the light information recording and 
reproducing device concerning this embodiment is explained in brder. 
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[0059] First, the operation at the time of a servo is explained with reference to drawing 8 . 
Drawing 8 is an explanatory view showing the state of the light at the time of a servo. Drawing 
8_shows only the dichroic mirror 33 and the object lens 41 as an, optic. At the time of a servo, 
the light equipment 45 emits red light and the light equipment 12 does not emit green light. The 
light 51 for position controls which is the emitted light of the light equipment 45 is irradiated by 
the recording medium 1 from the object lens 41 as mentioned above through the collimating 
lens 44, the beam splitter 43, the red transmission filter 42, the dichroic mirror 33, the convex 
lenses 34 and 35, and the mirrors 36 and 40. . Be reflected in the reflector 5a of the recording 
medium 1, and this light 51 for position controls should pass the object lens 41, the mirrors 40 
and 36, the convex lenses 35 and 34, the dichroic mirror 33, the red transmission filter 42, the 
beam splitter 43, the convex lens 47, and the cylindrical lens 48. It is detected by the 
quadrisection photodetector 49. Based on the output of this quadrisection photodetector 49, 
focus error signal FE, tracking error signal TE, and regenerativersignal RF are generated by 
the detector circuit 85. And a focus servo and a tracking servo are performed based on these 
signals, and reproduction of a basic clock and distinction of an address are performed. 
According to this embodiment, a focus servo is performed so that the light 51 for position 
controls may become a byway and it may be most completed on the reflector 5a of the 
recording medium 1. 

[0060]The controller 90 is considered as the above-mentioned setting out, while the emitted 
light of the object lens 41 predicts the timing which passes through the address servo area 6 
based on the basic clock reproduced from regenerative-signal RF and the emitted light of the 
object lens 41 passes through the address servo area 6. 

[0061]Next, with reference to drawing 9 , the operation at the time of record of information is 
explained. Drawing 9 is an explanatory view showing the state of the light at the time of record 
of information. Drawing 9 shows only the polarization beam splitter 25, the two-segment optical 
rotation plate 32, and the object lens 41 as an optic. 

[0062]At the time of record of information, the light equipment 12 emits green light and the light 
equipment 45 does not emit red light. Only fixed time is made into the high power for record 
under control according [ the output of the emitted light of the light equipment 12 ] to the 
controller 90. While the emitted light of the object lens 41 passes through fields other than 
address servo area 6, a focus servo and a tracking servo are not performed. In the meantime, 
the object lens 41 is being fixed to the position determined by the focus servo and tracking 
servo which were performed immediately before. 

[0063]The emitted light of the light equipment 12 is divided into two light flux by the polarization 
beam splitter 16. It becomes irregular with the spatial-light-modulation machine 20, and one 
light flux serves as the information light 61. It becomes irregular with the topological space 
optical modulator 26, and the light flux of another side serves as the reference beam 62 for 
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record. The information light 61 and the reference beam 62 for record are compounded by the 
polarization beam splitter 25, and enter into both the two-segment optical rotation plates 32. 
Before entering into the two-segment optical rotation plate 32, the information light 61 is the 
light of S polarization, and the reference beam 62 for record is the light of P polarization. 
[0064]The information light 61 R which passed the optical rotation plate 32R of the two- 
segment optical rotation plate 32 turns into A polarization, and the information light 61 L which 
passed the optical rotation plate 32L of the two-segment optical rotation plate 32 turns into B 
polarization. On the other hand, the reference beam 62R for record which passed the optical 
rotation plate 32R of the two-segment optical rotation plate 32 turns into B polarization, and the 
reference beam 62L for record which passed the optical rotation plate 32L of the two-segment 
optical rotation plate 32 turns into A polarization. 

[0065]lt is condensed with the object lens 41 and the information light 61 R and 61 L and the 
reference beams 62R and 62L for record which passed the two-segment optical rotation plate 
32 are irradiated in [ side / same / field ] same axle to the recording medium 1. On the reflector 
5a, most, the information light 61 R and 61 L and the reference beams 62R and 62L for record 
become a byway, and are converged. 

[0066]After passing the optical rotation plate 32R, the information light 61 R which enters into 
the recording medium 1 is A polarization. After passing the optical rotation plate 32L, the 
reference beam 62L for record which enters into the recording medium 1 is also A polarization. 
The reference beam 62L for record of A polarization passes through the same field as the 
information light 61 R of A polarization before being reflected in the reflector 5a of the recording 
medium 1 and being reflected in the information storage layer 3 in the reflector 5a. Since the 
polarization direction of such lights 61 R and 62L corresponds, it interferes in them, and they 
form an interference pattern. The information light 61 R of A polarization passes through the 
same field as the reference beam 62L for record of A polarization before being reflected in the 
reflector 5a of the recording medium 1 and being reflected in the information storage layer 3 in 
the reflector 5a. Since the polarization direction of such lights 61 R and 62L corresponds, it 
interferes in them, and they form an interference pattern. Therefore, the interference pattern by 
interference with the reference beam 62L for record of A polarization after being reflected in 
the information storage layer 3 in the information light 61 R and the reflector 5a of A 
polarization before entering into the reflector 5a, The interference pattern by interference with 
the information light 61 R of A polarization after being reflected ih the reference beam 62L for 
record and the reflector 5a of A polarization before entering into the jeflector 5a is recorded irv 
volume. • x 

[0067]Similarly, after passing the optical rotation plate 32L, the information light 61 L which 
enters into the recording medium 1 is B polarization. After passing the optical rotation plate 
32R, the reference beam 62R for record which enters into the recording medium 1 is also B 
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polarization. The reference beam 62R for record of B polarization passes through the same 
field as the information light 61 L of B polarization before being reflected in the reflector 5a of 
the recording medium 1 and being reflected in the information storage layer 3 in the reflector 
5a. Since the polarization direction of such lights 61 L and 62R corresponds, it interferes in 
them, and they form an interference pattern. The information light 61 L of B polarization passes 
through the same field as the reference beam 62R for record of B polarization before being 
reflected in the reflector 5a of the recording medium 1 and being reflected in the information 
storage layer 3 in the reflector 5a. Since the polarization direction of such lights 61 L and 62R 
corresponds, it interferes in them, and they form an interference pattern. Therefore, the 
interference pattern by interference with the reference beam 62R for record of B polarization 
after being reflected in the information storage layer 3 in the information light 61 L and the 
reflector 5a of B polarization before entering into the reflector 5a, The interference pattern by 
interference with the information light 61 L of B polarization after being reflected in the 
reference beam 62R for record and the reflector 5a of B polarization before entering into the 
reflector 5a is recorded in volume. \: 
[0068]Since 90 degrees of polarization directions differ between the information light 61 R 
which passed the optical rotation plate 32R, and the information light 61 L which passed the 
optical rotation plate 32L, it does not interfere in it. Similarly, since 90 degrees of polarization 
directions differ between the reference beam 62R for record which passed the optical rotation 
plate 32R, and the reference beam 62L for record which passed the optical rotation plate 32L, 
it does not interfere in it. 

[0069]ln this embodiment, multiplex recording of two or more information can be carried out to 
the same part of the information storage layer 3 with a phase encoding multiplex mode by 
[ which are recorded ] changing the abnormal-conditions pattern of the phase of the reference 
beam for record for every information. 

[0070]Next, with reference to drawing 10 , the operation at the time of reproduction of 
information is explained. Drawing 10 is an explanatory view showing the state of the light at the 
time of reproduction of information. 

[0071]At the time of reproduction of information, the light equipment 12 emits green light and 
the light equipment 45 does not emit red light. The output of the emitted light of the light 
equipment 12 is made into the low-power output for reproduction under control by the 
controller 90. While the emitted light of the object lens 41 passes through fields other than 
address servo area 6, a focus servo and a tracking servo are not performed. In the meantime, 
the object lens 41 is being fixed to the position determined by the focus servo and tracking 
servo which were performed immediately before. 

[0072]lt changes the spatial-light-modulation machine 20 into the state where all the pixels 
intercept light. The emitted light of the light equipment 12 is divided into two light flux by the 
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polarization beam splitter 16. One light flux is intercepted with the spatial-light-modulation 
machine 20. It becomes irregular with the topological space optical modulator 26, and the light 
flux of another side serves as the reference beam 71 for reproduction. The reference beam 71 
for reproduction passes the polarization beam splitter 25, and enters into the two-segment 
optical rotation plate 32. Before entering into the two-segment optical rotation plate 32, the 
reference beam 71 for reproduction is the light of P polarization. ; 

[0073]The reference beam 71 R for reproduction which passed the optical rotation plate 32R of 
the two-segment optical rotation plate 32 turns into B polarization, and the reference beam 71 L 
for reproduction which passed the optical rotation plate 32L of the two-segment optical rotation 
plate 32 turns into A polarization. 

[0074]lt is condensed with the object lens 41 and the reference beams 71 R and 71 L for 
reproduction which passed the two-segment optical rotation plate 32 are irradiated by the 
recording medium 1. On the same position 5a as the position which becomes a byway and is 
converged most, i.e., a reflector, most, the information light 61 R and 61 L and the reference 
beams 62R and 62L for record become a byway, and converge the reference beams 71 R and 
71 L for reproduction. 

[0075]After passing the optical rotation plate 32R, the reference beam 71 R for reproduction 
which enters into the recording medium 1 is B polarization. On the other hand, after passing 
the optical rotation plate 32L, the reference beam 71 L for reproduction which enters into the v 
recording medium 1 is A polarization. In the information storage layer 3, the regenerated light 
which advances to an opposite hand in the reflector 5a occurs by the reference beam for " - 
reproduction before being reflected in the reflector 5a, and the regenerated light which 
advances to the reflector 5a side occurs by the reference beam for reproduction after being 
reflected in the reflector 5a. In the reflector 5a, the regenerated light which advances to an 
opposite hand is emitted from the recording medium 1 as it is, it is reflected in the reflector 5a 
and the regenerated light which advances to the reflector 5a side is emitted from the recording 
medium 1. 

[0076] Regenerated light enters into the two-segment optical rotation plate 32, after being made 
into a parallel pencil with the object lens 41. Here, the regenerated light 72R which enters into 
the optical rotation plate 32R of the two-segment optical rotation plate 32 is B polarization 
before entering into the optical rotation plate 32R, and after it passes the optical rotation plate 
32R, it turns into P polarization. On the other hand, the regeneratedlight 72L which enters into 
the optical rotation plate 32L of the two-segment optical rotation plate 32 is A polarization 
before entering into the optical rotation plate 32L, and after it passes the optical rotation plate 
32L, it turns into P polarization. Thus, the regenerated light after passing the two-segment 
optical rotation plate 32 turns into P polarization about the whole section of light flux. The 
regenerated light which passed the two-segment optical rotation plate 32 enters into the solid 
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state image pickup device 39. The image formation lenses 37 ahd 38 carry out image 
formation of the image which regenerated light supported on the sdlid state image pickup, 
device 39. 

[0077]On the solid state image pickup device 39, image formation of the pattern of the 
luminous intensity formed with the spatial-light-modulation machine 20 at the time of record is 
carried out, and information is reproduced by detecting this pattern. When the abnormal- 
conditions pattern of the reference beam for record is changed and multiplex recording of two 
or more information is carried out to the information storage layer 3, only the information 
corresponding to the abnormal-conditions pattern of the reference beam for reproduction is 
reproduced among two or more information. 

[0078]On the other hand, after passing the optical rotation plate 32R, it is reflected in the 
reflector 5a, and the reference beam 71 R for reproduction which entered into the recording 
medium 1 is emitted from the recording medium 1, passes the optical rotation plate 32L, and is 
changed into the returned light of S polarization. After passing the optical rotation plate 32L, it 
is reflected in the reflector 5a, and the reference beam 71 L for reproduction which entered into 
the recording medium 1 is emitted from the recording medium 1 \ passes the optical rotation 
plate 32R, and is changed into the returned light of S polarization. Thus, the returned light after 
passing the two-segment optical rotation plate 32 turns into S polarization about the whole 
section of light flux. Since it is reflected in respect of [ 25a ] the polarization beam splitter of the 
polarization beam splitter 25, this returned light does not enter into the solid state jmage pickup 
device 39. 

[0079]Next, drawing 1 1 is referred to and operation of the optical head 1 1 at the time of record 
of information is explained. Drawing 1 1 shows the motion of the irradiation position 101 of a 
motion and information light of the track TR at the time of record of information, and the 
reference beam for record. In drawing 11 , the sign R expresses the wove .direction of the 
recording medium 1. Although the irradiation position 101 is expressed with drawing 1 1 that it 
does not lap with the track TR for convenience, the irradiation position 101 laps with the track 
TR actually. 

[0080]According to this embodiment, as shown in drawing 11 (a), before recording information 
on the information storage field 7 of the recording medium 1, the irradiation position 101 is 
moved to a counter direction (henceforth the progress direction) with the move direction R of 
the recording medium 1 rather than a neutral position. In that case, the irradiation position 101 
passes through the address servo area 6, and the information recorded on the address servo 
area 6 is detected by the optical head 11. 

[0081]Next, if the irradiation position 101 reaches the end E1 of the moving range of the 
progress direction as shown in drawing 11 (b), the irradiation position^ 01 will be shortly 
moved in the move direction R of the recording medium 1 (henceforth the direction of delay): 
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Immediately after move starting to the direction of delay of the irradiation position 101, the 
movement speed of the irradiation position 101 is smaller than the movement speed of the 
information storage field 7 of the request which should record information. Therefore, the 
irradiation position 101 laps with the desired information storage field 7 soon. 
[0082]lf the irradiation position 101 laps with the desired information storage field 7 as shown 
in drawing 1 1 (c), the movement speed of the irradiation position 101 will be adjusted so that it 
may become equal to the movement speed of the information storage field 7. Thereby, the 
irradiation position 101 is moved so that the irradiation position 101 may follow the desired . 
information storage field 7. 

[0083]Next, if the irradiation position 101 reaches the end E2 of the moving range of the 
direction of delay as shown in drawing 11 (d), the irradiation position 101 will be again moved 
in the progress direction, and operation shown in drawing 1 1 (a) will be performed. Thus, 
repeat execution of the operation shown in drawing 11 (a) - (d) is carried out. 
[0084]As mentioned above, in this embodiment, the irradiation position 101 is moved so that 
the irradiation position 101 of information light and the reference beam for record may follow 
the one information storage field 7 to which it moves during the predetermined period. 
Thereby, during the predetermined period, it is continued by irradiating the one information 
storage field 7 information light and the reference beam for record, and information is recorded 
on this information storage field 7 with the interference pattern by interference with information 
light and the reference beam for record. 

[0085]as explained above, in this embodiment, information light and the reference beam for 
record receive the information storage layer 3 at the time of record of information -- one field 
side - the same axle --like, it glares so that it may become a byway and may converge most 
on the reflector 5a. 

[0086]At the time of record of information, the rotatory polarization of the reference beam for 
record of the 1st polarization direction (P polarization) and the information light of the 2nd 
different polarization direction (S polarization) from the 1st polarization direction (P 
polarization) is carried out in the different direction for every field which divided the section of 
light flux into two by the two-segment optical rotation plate 32, respectively. In the field same 
[ in the information storage layer 3 ] about each of information light and the reference beam for 
record by this, So that the polarization direction of the reference beam for record after being 
reflected in information light and the reflector 5a before entering into the reflector 5a may be in 
agreement and the polarization direction of the information light after being reflected in the 
reference beam for record and the reflector 5a before entering into the reflector 5a may be in 
agreement, It is set up so that polarization directions may differ for each [ which divided the 
section of light flux into two ] field of every. As a result, the interference pattern by interference 
with the reference beam for record after being reflected in the information storage layer 3 in 

http://ww4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ip... 6/15/2009 



JP,2003-263749,A [DETAILED DESCRIPTION] > Page 23 of 26 

V .' 

information light and the reflector 5a before entering into the reflector 5a is recorded, and; The 
interference pattern by interference with the information light after being reflected in the 
reference beam for record and the reflector 5a before entering into the reflector 5a is recorded. 

[0087]At the time of reproduction of information, the reference beam for reproduction is the 
same position as the position which information light and the reference beam for record 
become a byway, and converge most, and it is irradiated by the information storage layer 3 so 
that it may become a byway and may converge most. At the time of reproduction of 
information, exposure of the reference beam for reproduction and collection of regenerated 
light are performed from one field side of the information storage layer 3, and the reference 
beam for reproduction and regenerated light are arranged in same axle. 
[0088]At the time of reproduction of information, the rotatory polarization of the reference beam 
for reproduction of the 1st polarization direction (P polarization) is carried out in the different 
direction for every field which divided the section of light flux into two, it is changed into the 
reference beam for reproduction from which a polarization direction differs for every field by the 
two-segment optical rotation plate 32, and is irradiated by the information storage layer 3 with 
it. Regenerated light and the returned light by the reference beam for reproduction reflected in 
the reflector 5a, The rotatory polarization is carried out in the direction which changes for every 
field with two-segment optical rotation plates 32, and it is changed into the returned light which 
serves as the 2nd polarization direction (S polarization) about the whole section of the 
regenerated light which serves as the 1st polarization direction (P polarization) about the whole 
section of light flux, and light flux: Thereby, by the polarization beam splitter 25 as a 
polarization separating means, it can become possible to separate regenerated light and 
returned light, and, as a result, the signal to noise ratio of reproduction infbrmation can be 
raised. 

[0089]The information light can support information with this embodiment using the whole 
section of light flux, and regenerated light can support information with it similarly using the 
whole section of light flux. 

[0090]By the way, the two-segment optical rotation plate 32 has the boundary line of two fields, 
i.e., one boundary line which divides the two optical rotation plates 32R and 32L. Information 
light passes the two-segment optical rotation plate 32. Therefore, the image of the boundary 
line of the two-segment optical rotation plate 32 laps with the image of information light. As a 
result, the image of the boundary line of the two-segment optical rotation plate 32 is recorded 
on the information storage layer 3 so that this other than the image of information light may be 
overlapped. The image of the boundary line of the two-segment optical rotation plate 32 
recorded on the information storage layer 3 here depending on arrangement of the two- 
segment optical rotation plate 32 in a record reproduction optical system may turn into an ' 
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image which faded. If it becomes so, the image of the boundary line of the two-segment optical 
rotation plate 32 may make missing a part of information which informatidn light supports. 
[0091]On the other hand, in this embodiment, the two-segment optical rotation plate 32 is 
arranged at the position by which the reflection type space light "modulator 20 has been 
arranged, and the conjugate position. Therefore, image formation of the image of the 
information light formed of the reflection type space light modulator 20 is carried out on the 
two-segment optical rotation plate 32. Therefore, if the record reproduction optical system is - 
designed so that the image of information light may be vividly recorded on the information 
storage layer 3, the image of the boundary line of the two-segment optical rotation plate 32 will 
also be vividly recorded on the information storage layer 3 as an image of a thin line. 
[0092]Here, the reflection type space light modulator 20 has two or more boundary lines of the 
shape of a lattice which divides each pixel. Drawing 12 shows notionally signs that the image 
1 1 1 of two or more boundary lines of the shape of a lattice in the reflection type space light 
modulator 20 and the image 112 of the boundary line of the two-segment optical rotation plate 
32 have lapped. As shown in drawing 12 , so that one image in two or more boundary lines of 
the reflection type space light modulator 20 may lap with the image 1 12 of the boundary line of 
the two-segment optical rotation plate 32, If alignment of the reflection type space light 
modulator 20 and the two-segment optical rotation plate 32 is carried out, the image 1 12 of the 
boundary line of the two-segment optical rotation plate 32 will hardly affect the image of 
information light, and will not make missing the information which information light supports. 
[0093]ln this embodiment, the topological space optical modulator 26 is arranged at the 
position by which the two-segment optical rotation plate 32 has been arranged, and the 
conjugate position. The topological space optical modulator 26 as well as the reflection type 
space light modulator 20 has two or more boundary lines of the shape of a lattice which divides 
each pixel. Image formation of the image of two or more boundary lines of the shape of a 
lattice of the topological space optical modulator 26 is carried out on the two-segment optical 
rotation plate 32. Then, so that one image of two or more boundary lines of the topological 
space optical modulator 26 may lap with the image 1 12 of the boundary line of the two-, 
segment optical rotation plate 32, If alignment of the topological space optical modulator 26 
and the two-segment optical rotation plate 32 is carried out, the image 1 12 of the boundary line 
of the two-segment optical rotation plate 32 will hardly affect the abnormal-conditions pattern * 
generated by the topological space optical modulator 26, and will not affect the multiplex 
recording by a phase encoding multiplex mode. 

[0094]lt becomes possible to be able to perform record and reproduction of information using a 
holography according to this embodiment, and to constitute the optical system for record and 
reproduction from the above thing small, without decreasing the amount of information. 
[0095]ln this embodiment, the irradiation position of information light and the reference beam 
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for record is moved so that the irradiation position of information light and the reference beam 
for record may follow the one information storage field 7 to which it moves during the 
predetermined period. Thereby, it is continued by irradiating the one information storage field 7 
information light and the reference beam for record during the predetermined period. 
Therefore, according to this embodiment, it becomes possible [ sufficient time to record 
information on the information storage field 7 ] to irradiate the information storage field 7 with 
information light and the reference beam for record, without producing the gap with the 
irradiation position of the information storage field 7, information light, and the reference beam 
for record. As a result, according to this embodiment, it becomes possible to record information 
on each information storage field 7 using a holography, rotating the recording medium 1 which 
has two or more information storage fields 7 for example, using the semiconductor laser which 
is a practical light source. 

[0096]This invention is not limited to the above-mentioned embodiment, but various change is 
possible for it. For example, in an embodiment, although the phase encoding multiplex mode 
was made to perform multiplex recording of information, this invention is included, also when 
not performing multiplex recording by a phase encoding multiplex mode. The irradiation 
position of information light and the reference beam for record was controlled by the 
embodiment so that the irradiation position of information light and the reference beam for 
record followed the one information storage field 7 to which it moves during the predetermined 
period at the time of record of information, but this invention is included also when not 
performing such control. 
[0097] 

[Effect of the lnvention]As explained above, with the light information recorder according to 
claim 1 or 2 or the light information recording and reproducing device according to any one of 
claims 3 to 5, information light and the reference beam for record are irradiated so that one 
field side may depend and it may converge to the information storage layer of a recording 
medium. The information light can support information with this invention using the whole 
section of light flux. In this invention, image formation of the image of the information light 
formed with a spatial-light-modulation machine is carried out on a two-segment optical rotation 
plate. Therefore, the image of the boundary line of two fields in a two-segment optical rotation 
plate can be made to be able to superimpose on the image of information light, and can be 
vividly recorded on an information storage layer as an image of a thin line. Thereby, lack of the 
information which information light supports can be prevented. From these things, according to 
this invention, information is recordable using a holography and the effect of becoming 
possible to constitute the optical system for record small is done so;, '"without decreasing the 
amount of information. 

[0098]ln the light information recorder according to claim 2 or the light information recording 
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and reproducing device according to claim 4, the topological space optical modulator for a 
phase to generate the reference beam for record modulated spatially is arranged in the 
position by which the two-segment optical rotation plate has been arranged, and the conjugate 
position. Therefore, according to this invention, the image of the boundary line in a two- 
segment optical rotation plate does so the effect that it can prevenf affectihg the multiplex 
recording by a phase encoding multiplex mode. 

[0099]ln the light information recording and reproducing device according to claim 5, a record 
reproduction optical system has a polarization separating means which separates the 
regenerated light after passing a two-segment optical rotation plate, and the returned light after 
passing a two-segment optical rotation plate by the difference in a polarization direction. 
Therefore, according to this invention, regenerated light and returned light can be separated 
and, as a result, the effect that the signal to noise ratio of reproduction information can be 
raised is done so. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can. not be translated. 
3.ln the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 




[Drawing 2] 
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[Drawing 7] 
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[Drawing 12] 
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[Drawing 8] 
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«jEESs^Mfi¥feic * o xmn nmmmm t 

BfcJWftttBfcEfiSft, 

mmmmmmt, mmzmiat, m<o% 1 
mtmrnxKmnrcmimmmKmytm 

Wi^fcEBfflBSJIfio^ft^ftKov^, MEftMK 

MIBEflN!£ft¥ft& .*MM>EBWKtt, JBc» buE 
BBJt*«k tfESffl#fi?5fc*, WEBBEBBKW l/T 
WE-^OiSBi'D RIlittKfioBJll-r* J: ^ IciRB 
U K^BilcAWtSffiOllllBtfcSWiii^SSSftfe 
»OEBffl#B31£ 1 * - > , <k tf 

g»® k A»-r * mmm.mm.fi t mwxmi* n 

iSBEBBlcffiffil^EBU 

WEEBSftJt^jRti, WBOff ftiSfcfi, tlDEB l o 
B)tt#flOS4ffl#!HJI6*, mi2ft®Mm\z£?X 

mix. mtmmmmfam%mmm 

HufB2^SiJ^ffitCcfcoTjl7tbT, Tt^OHrffl^ 

e^kov^thue® i mftijfitim%z>%2m 
mzmm£m%it: mmmiaz. sc. mis 

H£ffi«B)ttfc*tra£3WH*ttfcEBSft* * 5 

iBffl«fc 0fr3 c 4:*Wii:r*JWWIE»ll*ilB. 
[»*«4] l9EEBffl#BaJt4«¥a*J:tffi*tffl 



(3) 

3 

mmmmmmmt, mE 2 ftmmmmwis n 
u 

wiEmmmmmmt, MEmitrsmmmz 
tzctzmttz mm 3 Emm mmmm 

Bo 10 

mmsi wmmmmm. he, mmfa 
kit 4 mmm mmmm,, 

[000 1] 

RLTEmwicmzEBtzmmmm, 

tf * l TEmmcmmmtz t 20 

[0002] 

t mmt t mmmmmxm&s 
t>#. zntz^xz ^ww-yttE&mmcwz 
mz.t\t^Tmnz>o EmznrMmtmic 
a. %<DEmmtmmmmz>zt\z.&<o, m 
w-yfc&zmwMJ *-vmm3Lisft%o 30 
[0003] ifi^m Mfo®&mm<Drc&\^ #u 

>ElWELfc» 3^t?a-^JIlSl<D*Dy77W7^iB 
^£ § o c <Dr S> * U a - A* a 7 5 7 -f T* 
It, «*tf7tayW4l60J:54H«ll«fe, -fix 

cti*-r;*-3>«HRi:l/tB***. S4^f«> c©t 

7cOiIflMWIKRl/T«wt*. ctilcfc*), ll£Wc 
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[0 0 0 4] 

fc, S4iW!OSNit^fl:t*kv^ll«ja* , *o 

<Dnm%tzo icE&MW\ck%-£&z>i§-&m^\ 

[0 0 0 5] ±ao«kdK,-E8WKlf 

*S»Bttl«:ftlt** J: 5 fcUfcl^lctt, E»S£©fc 
[0 0 0 6] fflWl 0- 1 2 4 8 7 2^&fR£tt v * 

vifyy^mm cxmrnmnnzmEmMictt 
ix. mfttKm*kttt& *«e«10W*# 
faK^xnwcmitztiLmvwmzziK* mm 
mizttixn-wMzmmzzticzox, mt 

fttmmmKtttmtzmm*2tix^%o 
2mmmz, ntstt*, 3t*©»fffi%2»aijL 

[0 0 0 7 ] t d 3T\ ±IB 2 *MMffitiK*fflt'fc«d 
tcti. 1B||Bte^2»*JiS9teK*iiffltSfei&, 2»»Jtt 

^©JS*. 1f^lB^ltc«> iwwtoftoflse, cnt 
©BBHt j; o Ttt, : HH8EftltclBS$n« 2 »#JSl7t 

[0 0 0 8] *!8Wtt*»fr*IBIjljSC«*Ti8:«nfefe 
<DT% *OB«tt; *oy7 7-r*fOTLT1&«©E8 

< ffi^cT*f s <t 5 ic item mmm 

[0009] 

a, * p^7^ uiiira? ns «{<:- 

$nsii^fB^«ii> C(DlilSIB^S©ffi73©®iJfcBB 



(4) 

5 

mmm^m^x, mm&biimftzmtz 

mm.mmz & o x^t nrcmmmmKt 

mzmmfttzzftmmmzfii, zmm 10 

mttu immmt, mv% 1 mmmtmm 

mmtz, znzti, z%nmm.\t^ximtL 
x, mmzxmmmuKtmmxmzftk 

% mmmmjt t m mxm t ntz mm%<o 
mmtt-m z * ? k , mm t mmmmz 
n^ntco^r, mmmmfazmtbz. eb 
mmt, ie, mmzmmmmK*, mis 20 

SJBK:»bT-*Oiii««fcDI^»WK:MoiRS-r*J:5 
fcHMfU fiWffifcA^SilflottBftfcEltiS'CE** 

t nmmmmmft. t ot»k * * t»/ ^ - > , 

fc J: tf£*fffilc Alft £ fuOfSllfflfW SUIT'S 
[0 0 10] *fl^<D7t1fffifSgSglT'tt, 2 ^tiJS^Tte 

mfirtitjffltt&mznx, mmicxmzm 
%m t mmxmznmmmmmmiMm 30 

**5EH««n*. ^LT, fiftrffifcAfrfStflOt 

let t sMET-sif s nfc»oE»ffl#!sa3t t ot»k 

[00 11] *58W03t1SaiSS®BKfc^T, EBm 

sum*, 2 ftmmmtfmztircm t mmw 

£f£lXi>&\<\ 

[0 0 12] *aw©ft«flB2SS££Bfi, *p?5 50 
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6 

mmBm\^mtmBmmmt^mt^m 

u mm±mat, um&m.±mmc*ox 
tmc m±mmfttfkM2tiz>ctic&oxtiim 

zmmtttm, EBnm^mt. m?z% 

[0013] iBSfi^e^ti/'fiHfioEaKEtt, m 
^<d^ i mmmmmmmytt, % 1 ofl3t#isi 

set tmmmisnmmmmmmmfa 
ff-mu mm\zxm%mEBmmtmm 

^mtEBmmm^n^rnco^x, mmz. 

[0 0 14] E»»^)t^fi> flMBOlEIWKttx 1 

\t\mmnEBmwtfttRmxmzt\mv> 

If Wt t o=F»»c <fe 5T»^- * o TKHBIBSl 
[0 0 15] IHSS43t^lRtt, IWBOHftWKtt, fR 



(5) 

7 

[0016] *^<D^if^iB^s^g«T'(i, 
mmm^t. zmimtmz^x. taxmmm 
mmmwi t n z mamm m t «? n 

% mtmmmK t mmxm $ ntc mmm 
®mm~mz>£oic ^mtttm.mm,m=t io 
nzmco^x. m®mmytnfamz.t>ft%o it 
mt t mmm.it. mmmKLx-nomw 

fS&mift£0T$EJ:5 ; Fi*M*-;/, fc<fctfK*f 

ft» 2 »ffl«9t«±T?IS«?n*, 20 
COO 1 7] *^cD^1f«fB^S^»Tii, 
1if80B£RfEJ4, 2^9J«9tfiCJ:^T, IMQWt 

mvmmmmmznx. mmmmm 

mztiZo nits B&ttBm*BMztiitnm 
mmzzzmomt. z^mytmt^xmtn 
x, m<om£Mzo^x%\mKmtrj;z>m 
Ktmmmzmz^xw, i ommtitmz 
%2mmfot%zm*)yt£K.%mnzo tit. n 30 

mmmmmcmwznz <fc 5 e, imrbmo- 

COO 1 8] $fc, *»W03t«l8IBaif^llEi3V^ 

u »4ffl#^^^¥g(4, mtsmstmm^ 40 

coo i 9] *m<Dmm&®n%.mK*s^x. is 
ss^jt^tix me, mmfa<Dmwc&?x, z% 

LmvmQyttzmtmftftmmGLx^x 

i<fcv\> 

COO 2 0] 

xmzmisxwmmmz* mic aia^t so 
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»S4«BO«l«KOV^T»iWt*. 

19«es8b%^/u-pv^. 0 1 it*mmm&z 
mmm%.m\cmm'sv f0±bjp#0*« 

ibib83£&bk m&yt^ y Kojtotwtw t Emm 

#fc***WP§H-e**. 04(4^7 FOttBIMWB 

ttO««Kff*^1lMHIB*S^BO*«Mlb«%^t7 
COO 2 1] $1\,03fc<fcQ*05£#i$LT, 

**„ h3e*l£j:$e, *%M<DBmicmm& 
am 1 14, #y x^m- f-jst *t>r»ia*nfcn* 

fflfcttEWflOE, 2WS«2 *^)BK:EB*nrc1S«E 

fe, mwm4<DRt)\cx7¥*v7mmrtxt>& ' 
mtizmxtb *) . 1 7t*w$n/c t * EftoasEis 
*p^i.M^E c };oTjgfi!c$nT^5o *py?A*t 

LTf4, m& fa^ (Dupont) tt§J!7 

* htf'Jv (photopo lymers) HRF-6 
0 0 (HA«) *f\ 77'J'JT. (Aprils) tt«7 

* VU L S H- 5 0 0 (gp a n «) »*HMI«*l 

TV>S„ S*fB5(i:*3ltS3iH^S«4iJ(Dffit4, 1t$B£ 
CO 0 2 2 ] 0 5 E{4, IBgftft 1 £43tt* 1 O© h 7 

7 *o-»**UTv^*i ESBft 1 f4, . 

nri/^o rd^57Ku^ •*-3i?is«6ractt, 1 
tct4, sn 0 £5 7 f • v-mm 6 nc 4 00m* 
co 0 2 3] 7 fux • v- $m®6 Kit. mmm 

g**ny*fc£jff-r;5fc«>0«& ^>7;l/K-9— sp 

7;l/ 4oth77 ^-#*ff 5 

»0tS«*J:tf7 Fl/XiSSA^^ftxysPztrry 
EJ:oTlBS«nTV^o ft^ 7FI/X--9— «B« 
6Ett7*-*X-9--4?*fT5feA0B«««l3»«n"f 
E, 7*-*^*-r#ttlBiMI*10SI*lB5a*liV^ 



v 



(6) 

9 

Tffo X fe <fc \i\ 7 F UXlWRtt, SflfflHESft* 7 * 

[0 0 2 4] #E, 06*#$LT, #&6g©JfctgE« 

1«BIE»?f£8II l Ofi, lEil^tt 1 WROWtSh* 

t?y f;u*-* 8 2 fc, |2tS&tt 1 <D(H»g3$*mS<0ffi 
Effio«k o lex try F/l/*-* 8 2 SrSISSt 57 tf y F 
/|/tf-#08g 8 3 , 7 1? > F/Ut— * 8 2 *7k¥* [£Q 
EfH6*&S;W*9 3fc***TVV6. 3fl!t«lf2gi 10 
R£gil OJi, ME, I2il&ttiE*fLTli$8fti:f3 

sfli^is* k *rw LtissfciaS'r 5 1 « e , e»« 
t, mmmiKfm^nx^^mm±tucib<D 

ft^y F 1 1 %1AT^«. 
[0 0 2 5] 7titf88B85£&B 1 Ott, ME, ^7 
Fl l<Dffi^M^<J:D7*-A7X7-M^FE, 
•y*y^X7-f^TEfeJ:^i^R F *ttfflf5 
fc#©1$tBiaS88 5t, C©ttHllHllS8 5KJ:-3T«lb 
SnS7*- *Xx5-flM|FEE2S-3^T, ft'vj/K 20 

1 1 rt©7^^ax-^^igiiLr7 l 6'N7 f 1 1 rt©*f 

^l/yX*ISH«# 1 ©WJ«flRlfc»ftS-frT7*-# 

8 5E±oTttHJSftS h77*y^i7-if T EE 
g-^Tft'Ny F 1 lrt©yx7*-**Bftl/C*JW 

u>;c*Es«f* i (D*mmic®wiz#x ^ y*y 

W-XZfi? h v v*y7V- #@S& 8 7 fc , F 7 y 

8 2 **¥35fftK»ft«**^5-f K*-**ff 30 
?75^ F-9— «&8 8 t*tl^T^5o 
[0 0 2 6] 7t1f^IS»S4gB 1 Oli, ME, ffiSHO 

E^Efev^T, mxiskmmmmmmmm 

*«l*F5y*E»3?5rfiE»l&£*5CfcEJ:-3T* 

mmm. mtz i oomiemw7 ehhm* 

[0027] mmmmm i o«, me, ft^y 
fi im'ikmmmm?<Dtiit>T-zzT3- 40 
f lt> trnm 1 owsemw 7 csaa^nfcr- 

n y 7 £g£ tfc 07 F U7*fiJgiJ L fe ») t *« 

#ffla@»8 9 mmm&nmm 1 o©£<**#j 

SI1-53>FD-7 9 0ii, coayba— 590EW 

>ha-790«, fl^fflaiHlS§8 9cfc0tii^5n5S 
^ny^^FUXfclfifcAfrtSfc^E, )h7H 
1 1 , 7tfyF;U-9— #@S§8 3, X5-f Ftf-JflSK 
8 8 ft JCtTAttMtPBK 9 4 5 <fc 5 E ft o T 50 
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l^5o X^hVW— #0»8 3I4, {1^10888 9 
* 0 fflfc 5 n5»*7 D y * % 5 & o E * o TV 
5 Q ayha-59 0(i, CPU ((p^MSgg) , R 
OM (U-F-*>U • *4r'J) fc*tfRAM ivy 9 
A-7^7-^10 *WU CPUtf, RAM£ft 
HlWfcl/C, R0ME«ttSnfe7*oy7A*Hff1- 
5il£EJ;oT, 3>Fn— 79 0©«m%HStS«J: 
5E*:jTV-4. , 

[0 0 2 8] #E, : 0 l £#!$LT, #2S*©}BIBEfc 

ttsjt'Ny f 1 1 0±S85#0*jSfcoi>T8fflrr*. 
ns)t©7a»±K)tW6t i 2djfr?>iiESBi£n/c3 

U*-*UVXl3, 55-14, 2#©lftft1£l5 

fcd:t>mif-A77U7^ 1 6**fl/tV5. 

11 2ibT«, *Sfi©iSfe7t*tB*ft5^ 

9 2nm~5 7 7 nm<DigBrt©7t£t-5o 
77'J y * l 6(i> SOI3tt©)t*SI*U» Pl7t©7t* 
S)i5*5ii) l 6e-A77 l J7 3'®l 6a*WLTV> 
5 0 ft*, Sfl^^iifl^A^Xtte (01 ©SSI) 

ESBfti«8«7tTf»o, vwtiwmHmyjm 

[0 0 2 9] yt^y F 1 1 (i, ME, 2»© 1 Sfiffi 1 
5»P>®7te-A77y 1 6EAS*LTfiiftt£- 
A77'J y ^ffi 1 6 a *a4Lfe3t©lff*lRlE, «3t 
fc"-A77U y * 1 6fflfre>JiESEH£ft/c2#© 1 iS 
fifil 7fcJ:ame--A77'Jy^l 8*«*T^ . 
5 0 fflJte-AX7*'Jy*l 8«, S{i^©^*S*f 
L, P<l^©)t*l}i$*5{i)tlf-A77Uy^Sl 
8a*^UT^5. 

[0 0 3 0] yt^-y F l l tt, HE, 2tH> 1 SfiS l 

A77U yaffil 8 a T-K*f$nfc^©lff*|n)E, 1 
^t£-i,77U y ^ 1 8«^e>liESEg5n/c4^© 1 

ssk 1 9 ts&xfmmsmy&m 2 0 *«^.tv^ 

IS©iBII*WL, #H«»E)t*ilj|$*5«Jli:)t* 

, rSCfc* , T?tS^5EftoT^S. 
[0 0 3 1 ] ft'Ny F 1 Hi, ME, 4»© 1 iSSS 1 
9HiJ*^<i)te-^77.V y * 1 8EA*tbTl^e- 
A77U y m 1 8 a *feiUrc)t©Jiff*lRlE, &t 
e-L77U y ^ 1 8 Hl^^flBEEB^nfc 2 ft© 1 ft 
££2 1, flU>X2 2, tfy*-;U2 3, CiUyX2 
4fc«J:tffii3fce-^7*yy^2 5*fllATV*o life 
e-L77'Jy^2 5fi, SfiJt©3t*S»L, P®^ 
©7t*13i$*5l^tr-i>77'Jy^®2 5 a*^L 



11 

[0 0 3 2] ft'vyKl 1H\ SK, 2#<t>l»g«l 
5ffliJfr£fi!ffte-AX7"y 7* 1 6(CA*tLT<i^e- 
AX7U 7«16a rSS^ftfcftOiifiWl^ fit 
fttf-AXX'J 7* 1 6Hfr5JBEEIlSftfcffitB£lffl 
»®g§2 6fc«fctfffl}fct;-AX7y <y*2 7*B*T 

tt, BilB^fcflJi^cfctf-ef*. Hfte-AXXD 10 
7*2 7«, SflttOftfcEItU PflBtt©3tt«SlS 
#S<ltttr-AX7 , y7*iB2 7 a^WLTV^o 
[0 0 3 3] ft^7 F l l fi, Mfc, ffili^il^Pg 

-AXX'J 7*E 2 7 a?^Sftfcft®lfT#filfc, 

7 * 2 7«a»&iiifci»sftfc2&© 
iigs^2 8> dwyX2 9fe s }:a*ai^yX3o^<ix. 
rv^o au>X2 9, 3 o^jiis uattt, avyx 

2 4 uplift tr-Ax7u 7*25 k as** sttoji 

f?£fa£flLTit$tS£fc£lAT% lifte-AXX 20 
[0 0 3 4] ft^7 K 1 1 it, Jgfc, fllxyX2 4ffl!jfr 

e®^e-Ax^'j7*2 5tAi*LTflBite-A7^ 

l) 7*ffi2 5 at?S*f^n/c^fecfct>*iaL/yX3 Oflfjfr 
5><lfte-AX7'J 7*2 5£A*U,Tfi!Ifte-AX7 

y 7*®2 5 amMbtzmmmm^ me-L 

XXU 7*2 5Wfr6IRIceBSftfc!BSft>tt7<r;I/ 
*3K 2#SI$^3 2te£tf*V*CM'7*5-7- 

3 3^1^-TV^o m.&rtTsUbZS U4, Sfeft 
*iialS«, lJ^*«W*«<fc$fc&oTV5o 30 
ftfctt* Sft#fe«fc*6 2 2 nm~7 7 OnmOKHrt 
flWt*td. 2#»]S3fl63 2«\ m 1 Efc^TftBO 
fc«»#fceBSftfcJ6ft«3 2 R i:, ftBl<D£{!iJ$# 
£EBSftfcffift«3 2 L fc**i*LTV3o S£ft1£3 2 

£l«j£+4 5 0 B&StfSJSfcftoTt^S. *^:7n 
-f7*37-3 3t4> ISfeftfcKItU jfcftftfcffljiS 

[0 0 3 5] **WO^»T»«:, 2»*JiS!Jtt«3 2(4, 

wmsmmem 2 0 #EB;£*ifctoB t #mm 40 

IcEBSftTVS. f¥L<tftfiT3i:, KI*I!£Mjfcg 
fi, 2#*J«^«3 2±T?t8«StlSo 

[0036] lie, ^atojgii-ett, m^mm 

3§2 6f4, 2#fflte^3 2tfEB^fc<fl«fc#fift 
ttBEEBStrtt**. BL<»lffr*^ fflfflWt 

m%2 6ii, mm®mc%.mznrcmmmz 50 
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mmzti u c mm® 1 2 mmm 3 2 

[0 0 3 7] 7^7 F 1 1 It, Jgfc, 2»*J«Bfclg3 2 
ffljfr h 94 * n>f 7 * 5 y- 3 3 K AW L-T C WC * o 

3W*^)iKEB«nfcOU^X3 4, ^1^^X3 5*3 
*tf$7-3 6*f*Tl^5. 
[0 0 3 8] 01/^X3 51^6)55-3 6CAWUT 
57-3 6X°%M$tircmt, ®2\C7TsLffl®&£k 

[0 0 3 9] 7^7 F 1 1 tt, MK> 2#<D 1 Sg*2 

8«*»6«jte-Axyy 7*27 

AXX'J 7*S2 7 a*»»Lfcft©iifT#filfcx 

tr-Axxy 7*2 7fl^mcGB$n^ftBi/^x 

3 7, *S«l/yX3 8fc*tfH{*»«*?3 9*«*.T 
Hi*«#?l?3.9'ibT(i, 0M.tfCCD*MO 

[0 0 4 0] 7^7 F 1 1 (t, gfc> B4E*bfcffiB 
M»B*¥**«*T^*. c©ffiB»JtPffl3l6*»tt, 
*-r*D-f7*37-3 3C*ttSfllx>X3 4 ttiS 
*MK, *l'*n-r7*37-3 3«A^)SKEfi«n 
fc*felii7^;U*4 2, e-AXXU7*4 3, 3>J 
^-*U>X4 4fe*t?^8B4 5*«t;ttV5. tT 
-AXX'J7*4 3(4, ^OSSrtilSl^n'J^-*^ 
X4 4©ifctt*|R|KWLT4 5° «tt5»nfc*S*tffi4 
3a*WLTV^4. *6Sl7^;l/*4 2«, 

tfH*t5¥«ftU— tf^ffl^etlSo ^7F1 Hi, 

lie, ny*-* t/^X4 4{u*>^e-Axxy 7*4 

3 (CAM U *E.WB 4 3 'a T'KW «tlfe3t©lff 
tEl$nfc^ttS§§4\6%i*T^S 0 COJttttBiS 

4 6 3ttj^fi.4 5©ffilt3tOJtl*EfflLT, 3tS 
SB 4 5 0tB«3toai(i}tl«SE*ff5fe«)Kffll^n 

[0041] ^«)> F 1 1 fi, Mtc, tr-AxXu 7* 

4 3 C*W5Jt«lb»4 6 fcttEttWfc, e-AXXU 
7*4 3«*^«fcEB«nfci5UyX4 7, v/'J y F 
•J*;l/U>X4 8fcJ;U : 4^|iJ^m§§4 9^1*r^ 
5o 4 ^SJTfe^tBfg 4 9 (4, fEU&tt 1 iC m 5 h 7 7 
* £ [61 K WIS 1 5 * |p) t ¥ If IB t c n t tt^ 1 5 
*lSlO»*J» C <fc o T»ffl« n/c 4 L 
TV^5o ^yvFy*;VU>X4 8{4> ^cDRfffficO* 

t&oKmmznx^Zo 

[0 0 4 2] *K,-H243J:tfH3*#!!HLT, ^7 
Fl 1 (DmmMlC-D^XMWtZo ^7F1 1 

<Dnjgia52 o oit,mnk : m*<D-mmi£tz*i 
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tlUyX4 1 0 fc££LT^S„ 031C^L 

rz&sK, muyXA ib, mmivmrnm 
4 1 icmmmm&i timmncmmtnx^o 

[0 0 4 3] JfrVsrKl 1 O^TMbai 2 0 0 tt. ^ 1 £DrT 
WJSP2 0 1 H2<DnJf)g|52 0 2 fc**rtTl*S. Jfc 

(Ba2K»J**5&*lW £@tf5 2#<Db-;V2 1 1 
**W»)Wt6tlTV>*. 1 £DBJt!lgP2 0 1 B, C<D 2 
*©l/-;l/2 1 1 £<fcoT, fEgSJgft 1 (D¥&fifa\C® 10 
ftnI1llfc$8SftT^*. S fc, ft'V'y K 1 1 B, §? 1 
<DbJS)SI$2 0 1 £, ^«E8ff£8l0*ttfc»LT 

8as^{*i®m*fi£»ftS£*y-7*-*2 1 2 

[0 0 4 4] S1OBWW52 0 1KB:, b5«y*0S» 
#|fj (02tC:fcttS±T#|tU) \Z.mtfZ>2*<D]/-)l2 
2 1«5I#B«^5. ^2CDBjilg|52 0 2B, C 
0 2*0 !/-;!/ 2 2 lEcfcoT, h5y^O»|(rtrifijK 
»ftnIl£lc£8SnTVS. £fc, IB, W 

2©Rll&S2 0 2*x 8lOBIft»2 0 I£ttl/Ch7 20 

y *0S^flfc#»S'£* , j-7*-*2 2 z*ml 

[0 0 4 5] 8§2 0RjflS52O2K:ttx *M*l/>X4 1 
*, BMW* 1 OifiE*lt43EriRl (B2fcfctt*ttiiifc 

sats^fi) K»»RriiK3a»t*3a«R2 0 3!WR 

4 1*, tB2OPl«»2 0 2K»LTJEa«M*lOBiK: 
Sffiftftftfe&IlStf^^aX-* 2 3 1 ££LT 

[0 0 4 6] Sl©Rlfl»2 0 lfctt, 57-4 0^H 30 
££ftTt^3. H2Cfe»tSCiU>X3 5®lfr5>55- 

5-4 0K«feoT5»?nfe)ttt, Wh\yyXk 1 

it. Emmwim^mi^yXA i\ck%uzmt, 

%<\falsVX4 WZkoXf&tZtl, 55-4 0, 3 6K 
[00 4 7] **«0*»Kfe^S5t^ -y K 1 1 T'B, 40 

ft/jisue, mi^yXA i<DtiLmz%itz#z>cttfx° 

So *fc, ft'vy K 1 1 T*B, 2 1 2C* 

^T, E»«tt*:lO*S*^ *f*l^X4 KOffit 

ft'vyKl 1TB, 'J 
-7*-*Z22K.*r>X. Yvv W&Wfifa, Tft 

cntJ:0, flHHBMI 50 
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4"\07*-feXtt, Xy^VQZlZ&oXXVyYfr*: 
-$8 2ZmftfalC®mi£&iZtlC£oXftt>tl 

So 

[0 0 4 8] 7*?-aX-#2 3 Hi, 06lefcttS7 

Tl^So 'J - *2 : i 2 B, H6fcfcttSb7'y* 
8 7 K <fc''~> TiEfjSnS <k 5 left o TV> 
So Sfc, U-7*->2 2 2tt, B6Kfctt5iIflSfl 

/c, ^^9 314, BefcfcttSXv-TK-fr-tfBB 
8 8 te «k o TBftS ns «k 5 te ft -d X </^So 
[0 0 4 9] ftfc, )frvy K 1 1 AOttBSB 12,4 
5, ^ggMK£B£2 0*5j:tmffi£Hft$MS2 
6B> B6£fe»53>ho-79 0ie«J:oT»JW*n 
S<fc3ieftotVSo ayho— 59 0B, ffiffiSBft 

gw 2 6 Kfei^T)toffita*aHiWKaHts 
m ib, t»©»p<*-:/0*fr&ffltosai/<* 

-y*lH?tSCi;««7?t SJ:^ieftoT^5 0 *U 
T, ayhP-59 0B, BfSO*ftK«oTa6j!«l 
8LfcBB><*-V*fcli*fl*9 1 fc*oT»R«n 
fc«B><*-:'®ttf «*ttfflaMft£B» 2 6 te#A, 
ttffl^H3iaga» 2 6 Bv .3 y h P— 7 9 0 «fc 0 4* 5 

yp3teottffi*aia»K«fit-s<k3icftoTv5. ■ 

[0 0 5 0] ^{e, Hlft^LH4K^Lfc)t^'y Kl 

i (Dmmmmmc^xmntZo mm 1 

2B, S«)tt*fcB:Pffl)tOia»fil)ttO»&t*a»t 
So ^iSSSl 2<DtB^B, n'J^-^UyXi 3{e 
«koT¥ffttJKEStU 5v-l 4T*5*t$nfdt, 2 
^©lSfi«l 5%ffljiLT, *0»t#firtl«4 5° HI 

©3ttt, fiJte-AX7*U7* 1 6EAIt-rSo fiJtVf 
-LX7Vv* l 6teAI*t/c^©5^, POIJtoS^tt 
ffl)te-^7*y 1 6 ©l^e-A7,7'J -yaffil 
6 aSHUiU SH5M#BHtte-AX7 , U <y* 1 6 
(DfiTte-i.T.yj y 1 6 a T'KW$nS 0 
[0 0 5 1] MftV-.LX'XV -yaffil 6 a^liibfc 
Pfi3t©3tttt, 2^0lSifil 7tej;oT, ^OiTfe 

@K«nT> Sfil7frDftleftS 0 C<Dft 
B, ^e-AX7'J «y> 1 8<D{ffte-2>*7'J -y^ffi 
1 8aTBWSnfea, 4»coiiSS1Sl 9£iKILT 

mmmzftix, aiiiiMasw82 0KA«i-5. a 

IWt»II»2 0KX«Lfc«M:, 2IMft£SH§2 Ofc* 

oTjto3Sis*<siai«E^sisn, ifaiTttftor^p^ 
)t«iiffi2o*>6m»«ns. £nMaaiS2o^6tu 

*t£nfdf$8ftB, 4^<DliSS1Sl 9%l)l LTPl 
Tto^ieftf), m\£-I>x7Vv*180)mm-L 
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*yjy*ffil 8afcj§j§T3o COftte, 2#<Dli& 
ftffi2 l£llLTSlftcDfttC&S 0 C©7t«, flU 
yX2 2, tfy*-;U2 3. {hUyX2 4^IIfillji 
U fil7£t£-.kXXy7*2 5JcA*fU <l7te-i,X 

1 KAIftS. 

[0 0 5 2] l^e-Axy; -yaffil 6 a 75 

%o GLmmm%2 6&, mil mmmcm 

EWZn (rad) mm%Z> 20<Dffi© 10 

•?VvZ21K\MU IM%yZ-L7,-?VvZm2 7 a 
T'KtteftSo iKDftfct, 2»<DliSS«2 8fCcfco 

9. 30£1$LT, fi!fttf-.k7.X'J7*2 5CAS* 

2 5 a£!!LT, 5S$fi/U7^l/#3 1 EA*ft 20 

-So 

[0 0 5 33 Ifte-.kT.yyy^ 5fr5>tti*t£nT 

W\ «5fe^T*^5o cne.©^ 5ti£fi/U7f 

3 lfc\fctf2#SJ]!ft1£3 2£!j@U 2V7Pf77 

57-3 3-eKt^n, (ai/yX34, 3 5 ^nntiii 
u 57-36, 4 0Tii{cs*f$nT> nrnvyx^ 

?t> iB^ffl#^7tfecfct>mffl#TOi, mmmw 1 © 30 
itsie^i3tc^LT, -fivwm&vmmc. s.? 

Slffi 5 a ±xm £> 'Jv&lC % o TiRHtf § J: 9 £,l*f £ 

tt*o 

[0054] iess** i icmmnrcmm^mt^ 
im&¥mycM\zzn, 57-40; 36,&i<yx 

3 5, 3 4, *V*CM'y757-3 3, 2#f«|£ 
3 2feJ:D»U7^^ 3 1 *mx, MKV-L 

7>7';-y^2 5{cxwr5c a 
K\n-L7,7vvZ2 5\Lxmz>ma$. smmx. 40 

-AXX'J 7*® 2 5 aT-KStett, Pli^co^iii^ 
tf-AXXU7*®2 5 a£l&f£„ {H^tf-AXX 
U-y^B2 5a^llLfcP<i)tWi, flU>X3 
0, 2 9%1$U 2^0lSfttS2 8lCj;oT> 

Mmfat>u 5° ®mnrc'&, <ifttf-2>x7'j7* 
2 7tAit-rSo eofto^o-gwi, ifte-Ax 

X'J 7#®2 7 a*!! IX, SS§iU>X3 7, 3 8* 
l®LT@f«i§!iSi?3 9tcA^t5o 

[0055]-*, 7^iise4 5^?>ai^n/c*fe)t 50 
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«, 3iM-*pyX4 4T'¥fT^Sttnm e- 

2.XXU 7*4 3£Affr3o e-AXXU7^4 3K 

\%ircm~mt¥fcm4 3 ax-mttixma 

§§4 6£AI*U ffi©-gP«^S*ttS4 3 a£liiT 
§c ¥5§«4 3a£l)lLfc7m, <6B»J®fflftJ:& 
§ 0 C<Dftg«8Pffl)m> *feg$7^2 4 2, *V 
*a^y757-3 3ZMim&U HE, AUyX3 
4, 3 5£KBtCl)IU 57-3 6, 4 0 T'UBESSte 

tit, mvyXA wz&?xm,zftx, mmw\ 

a±xmt>>b®\ctji?ximt&&oi^ rnmmnc 

[0056] mm 1 mttztircmmcttmz 
mmm» 1 fr?>©iiD» *»i^yX4 1 xyftm. 

IZZtl, 57-4 0, 3 6, auyX3 5, 3 4£& 
T, *V7D^7*57-3 3\Zkm%o com 
*V*P^7*57-3 3> *feS!7^;l/^4 2£Ji 
fcaiL/cf^ e-AX7'Ay^4 3{cAI*1-5c 
AXXU 7*43 EA»Ufe)ttOH»{4*E«iB4 3 a 

^IStffll L fctg, 4 #9Jft&tB§§ 4 9 fC H r> T^ffi $ 
n^o C04»*J)ttttfJffl4 9^tB*KlS^r, ^ffl 
@B8 5KJ:ot, 7*-^jXX7-{f^F E, h77 

^tr, zftt><Dmmcm-3^x, mmmncn 
mm 57*-* 7>v- h 7 7 * yfv-xw 
iWjjWfton*. 

[0057] ocr% H.7£#JHl/C, 

t>S, H7C*tfe«kdK:» Affl)tttSfl!3te*-4 5 ? 
Sfcti Pl7t*+ 4 5 s ' ffl}t*|qI*@lE?*fciiD»ffl316 
tb, BlJtttSfi3t*+-4 5* Sfc(4P®tt*-4 5 

[0058] me, *m<omm^ytmaEsm± 
mmmz-D^x, v-m. motsm. turn 
mmcmx.mizmmzo. 

[0059] z-f. mmmbx, v-mmmx. 
o^xmmtZo m 8 &y-mizm%K<Dttm%* 
mwmx&Zo 08m ^^ttTti^ 

•Y* V-iv>? 57-3 3fc*tf^*U>X4 1 

L, ^ffiSHl ZttttfeJtifeaiitl/ftK ^jgSl4 5 
©tB»M6"P*5ttS»]»ffl)tt 5 Hi, t»a©*5K, 3 
'Jp«-*UyX4 4, tr^^X7U7*4 3, 
7^^*4 2, *-f*D^7757-3 3, CiUi/X3 
4, 3 5, 57-3 6;,'. 4 0£3iT, *TO&|U>X4 lfr 
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mmmw 1 <os.m 5 a xKttsztu mi^yxi 1 , 

$7-4 0, 3 6, AUyX3 5, 3 4, MtxUy 
*S7-3 3> *fejgji7^#4 2, tT-AXXDy 
#4 3, flUyX4 7, i/U>FU*;H/yX4 8*g 
"C, 4^W)tettaiffl4 9CJ:oTttlb«tl*. il<D4# 
#JftttH§§4 9<7>tH*JfcS^T, &tB@SS8 5tilcko 

§TEfe,);OM§§RF«Sn5. *LT, Cla 

MtPfflA5 l AtCMKMc l cOS»S5-a±T*«fe/J^{c 

[0060] nyFa— 790&, S4fi^RF<fcDS 
£SftfcS##ny7t;:g^T, *f%UyX4 1 <om 
WfttfT F UX • *-#«W6*13lt*>>f 5 
^I»JU muyXA 1 <Dtt«tf7 FUX • tf-sffiH 
$6£l)it*F3, ±!B<DsS£i:-fSo 

[006 1] H9*#S8LT, *«OES«fOff 
fflfcOVvrgHUff*. H9tt«a©E»l$lC*tJ*3tO 20 

vm&Mrwm-e&i. 09m ^sat 

[0 0 6 2] IffSOfBS^Kte, ttft&B 1 2 tiSifeft 

ft, tmi^yXA i oma*fttf7 hut, • *-#w*6 
wfloMMHBi-r ma, 7 * - xs v 

l fi, iiBut ; ffbnft7^— *7.-9--#feJ;t>*h7 7^ 

[0 0 6 3] ftffi&ll 20ffi»)tt^ filftlf-AaX 
'Ay* 1 6fc*oT2O0)fc*fc$MM£ft*. -#0ft 
SB, £fBttgiB«S2 0£<k?T&t8SnTlt?8ft6 1 
fc&5 0 flS*««IBKl4, fflSa»IW)ttSWffl2 6l<:«fe-3T 

^H£nTfBtSffl«£6 2 tft% 0 mfte i £G» 

ffl#8»t6 2(4, {Hfttf-AXX'Ay^ SKioT^ 
$2nt, «K2»»JttJHR3 2lcA««. 2»fJ)i 

[0 0 6 4] 2$MPJ«0ttfi3 2©*}fcfi3 2R*aiU 
ftiWDte 1 RttAfll)lfifcft»), 2^fiJ)5l^«3 2C0i5S 
ft«3 2 L£l)iLft1i«6 1 L{iB®tfc%5„ - 
2 £#U&tfE 3 2 OiSBttfi 3 2 R.%aJi LfcIBM 
#Hft6 2Rfci:B{Iftfc&D, Zft®mfflfc3 2<Dmyt 
&3 2 L%aiLftE»ffl#^6 2 LfctAHfttft 

[006 5] 2 ^ffifiSHfifi 3 2 fcilii Lftfit $8tt 6 1 

r, 6 1 LtszxsBBmmyte 2 r, 6 2 ui, m 50 
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U>X4 1 Ki^TjfefcSnT, §B£» 1 fCftl/T, 

H-imij:on(iiwicsi«sn*. isiBft6 1 r, 61 

L*3j:tf!B^ffl#Si7t6 2 R, 6 2 L«, a± 

[0 0 6 6] mm 2 RfcilSILfc®, fBtlj£<* 1 £ 
Aft? 3lff8ft6 1 RttAfflttfcftoT^*. £ft, ffi 

3t«3 2 L^aiiLftti; ESfttt 1 cxitrsiESffl 

#jajt6 2LfcAOI3lfii:aoT^S«, Alft<DfBtiffl# 
fflt6 2 Ltt, IBftKft 1 <D5ftffi5 a -PKItetU If 

■Jtomwifie 1 Rtrai;ffi«*iai-*. cne»<Dft 

6 1 R, 6 2 Lfi, ffl)fc#6ltfHS"f SO-PT^LTT 

i?M2-:yfcjft£?5. £ft, Afl)fc©1ffgft6 1 R 

IB^^i* 1 ©£*f® 5 a T'RIteft, If flfflBSl 3 

mas^x, &m5aX'm-$n%ti><Dhm<Dtm 

mmft6 2 L fclWD^fcDitSo Ctl6©3t6 1 

R, 6 2 Li, i^fotf-^soT-T^LTT^ 

.ffiof, 1f^I3gSS3rt{c{4, S» 
ffl 5 a£AJfrStu©A©fc©fi«3tt6 1 Rfc£fffi5 

a xmmm<DkMmmmme 2 l ^©=f 

S)ttOlBSffl#!a3fe 6 2 L tKm 5 a 1f5«*tift« 

[0 0 6 7] m®K, &ML3 2 L*liiLft», Efll 
m\K.*MttifflM6 1 LttB«Jtl:ftoTV>*. 
Sfcx SS)tS3 2 R*iatfe«, IBgjgttl fcAWt 

eftffl#SW6 2 Rtt, gBi5jgft 1 <DmW5 a T'S^ 

5l9©Bffl)tOlSlB3tt6 1 Lfc|p|C®ii^®)it5o C 

ne»©^6 1 l, 6 2R«, Mftfifaw-m-mx*:? 
»UT=F»/<*-y***r*. Sft> Bi^oifffi^ 

6 1 Ltt, !B»^ttlcOSWS5 aT'Stf^n, HfBIB 

<o!B^fli#!i^6 2Rmi;®mwm%o ens© 

Jt6 1 L, 6 2 Rfe, l^lfij^-^-rSCT^^tT 

T»/<*->«R*r*.. f or, tf^tBisi3rt{c 

tt, KHBS5 aKX*ft#OBflBttO««3lfi6 1 It 

Km 5 a xmimm b ®^©faasffl#^ 6 2 

RfcOfl^fciSTSM*-^ 511 5 a KAKf- 
S«J©Bai)tt<0E»ffl#!!H)tt6 2 R tSI>f®5 aT'S*f 
Snfe»OBfilitOlIIIB3t6 1 L tVTm&ZT&rt 

*-ytmmmmmtiZo 

[0068] mftm 2 R%a)iLftifai7fe6 1 

Rt mum 2 L*a»LftiWB}t6 1 Lta, mtn 

S%5©-CT#t*V> 0 l^ttE, )i^«3 2 
R£®j!LftfBiSffl#!$ft6 2 R fc»)t«3 2 L*ai! 
LftfB®ffl#M«6 2Lfca, 
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[0069] tit* *%m<DB®-wi, mmtzinm 
ic, mtmmyt<DiiLto<D%m> w c tic 
mmitzmmfc&i), itisiBiiJf 3<dibi- 
mmcmmw mmmmz c £tfT*t s 0 

[0 0 7 0] &tc, ^ i omtt; 1i$S<DfS£u#<D 
^fflto^t^t^o 01 Oftjlt$B0ff£B^cfctts 

[0071] m<Dnm\at, mm 1 2 t*^fe7t 
■ 1 2(Dmmmm. zyhu-yQoic&zm® 10 

ttffbn*t\ coal, Wh^yXk nt, mmcftt> 

[0 0 7 2] 5Bft«§2 Oft, £BifS!We*»*r* 

OftJ&t, 2H)fc$WS2 0lCj:oTJIBfjn5. fW 20 

£fflS«7 1 tftS 0 $£ffl«£7 Hi, ts^e— 
AX7"'J 7^2 5*11 LT> 2#fJ)5i)tt£3 2{;:Alt 

?s 0 25Mffl8)HR3 2Kx«t*«nc*v^ mm 
mmti uwrnomxtb*, 

[0 0 7 3] 2»ffl«bt«3 20«9tfi3 2R*ii51L 

rzmmm7 1 R»B«tfcfto» 2»#jsi^«3 

2©jfetfi3 2 L*ffl$L/cS£/!3»fc7 1 L A{g 

ftfcftSo 

[00 7 4] 2 ftfltKJHK 3 2 %MlLfcS£ffl#Iift 30 
7 1 R, 7 1 Ut, W&VyXA 1 fc^oTHafcStl 
T, ESHBtt 1 EiKflSftS. B4ffl#,W67 1 R, 7 
1 Lft, ItiffltG 1 R, 6 1 Lfc<ktf!Bgffl#SIft6 2 

r, ezLm&mzK-oxmtzmmm 

1, tftfe^KlfiB5a±?g^&fCftoTiKj|C? 

So 

[0 0 7 5] ffi)tiS3 2 R£llLfc&, EttfiEft 1 K 
A&TSff£ffl#i$ft7 1 RtiBfiiftfe&oT^So - 
tt)tt«3 2 LfcffllLfcfc, iBtS!£tt 1 KASfTS 
B£ffl«£7 1 LttAfflJttkftoT^*. WIREftl 40 
3 fit, S»B55aT?S««n5t90il^fla#!a«lCJ: 

St£K, fi»Bl5a'eS»«ftfeftO||ftffl#j!g)tK 
<fc^T, 5gffi5affljClfT?SS£ft*^£TS 0 R 
*f®5 a fc«K#iW£lfrrSS£ttfi, *©$*E» 

wflci j:d mttis sifffi 5 a ©jcitTt m&t 

So 

[0 0 7 6] S^ttt, *fljjUVX4 1 (CcfcoTTOfe 
s 2 #9 mm. 3 2 £ A*f? S» <: C T\ 50 
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2#fflffi9l£fi3 2 0ffiftfi3 2 RfcAlfr*S£ft7 2 
Rft, »W3 2ReAJW*ttttB«irc«!>, «S9tt 
£ 3 2 R «91 b fcfctt P ffltt t ft So 2 #«J6 

7t«3 2<7»«3 2 UCA*f? Si*£tt7 2 LJt, ft 
)tfi3 2 LEASff SMtt AfilftT'S'), lftl£3 2 L 

*3 2*iffiILfcfc0S£ttH:, ^©Wffi&ttfcOl^ 
T P fiift £ ft So 2 #«M9fc|fi 3 2 ftjffil bfcff£)frt 
H(««**?3 9fcAI*t*. »«U>X3 7. 3 8 

[0 0 7 7] H(*J|«*F3 9±K:«\ ESBfcfcl'T 
£Klttgl88 2 0 £«fc oT^jSSftfcftOBUgO^*- 

«£2ttSo ftfc, B*ffl#IWIfi«!««/<*-y«E* 

>E^tSlii8©&tfg£SnS 0 
[0 0 7 8]-*, fibttfi3 2 RfcliiLfefc, !B§S!& 
ft UCAftL 7 1 Rft, 

t^nt, ia§s«ft 1*0 w»stu S£^32L^ii 

L £fflil Lfcft, m&& 1 C A» LfeS4ffl#!S}t 7 

i L(t, mm5aX'Rmtxr, $mmw\ 

$tl, S3teR3 2R*iiiiLTSfi)fcOSt)3ttCg»* 
nSo C ©ck a C, • 2 ^*Jfi9tS 3 2 fciffig Lfc&OR 
0^(4, 310KO»riB^»CO^TSli)tfcft*. COM 
Dftfi, l^e-LX7'U 7^2 5©li^e-A^7''J 
7^ffi2 5aT»S*f^nS3tJ6, @fttf££?3 9{at 

[0 0 7 9] ^C, 0 1 1 €#SSLT, 1f«|0|B@^t 

feits^7 f 1 1 okftKi^xmmzo 011. 

(t, 1f|g<DfHTOCfcttS>77^T ROftt bWfft 

ts&mmmmmmms. 1 o 1 <omt^bx 
^5o 01 ucfe'^r, ia^Rft, ia^K<* i o^ti* 

ftfe, 01 IT'tt, ffltl, SSItffil 
1 0 l*h7y*TRKS454^J:5e*Lr^S 
tf, HBCtt, ^WfiH 1 0 Ht h 7 y * T R fclft 

So 

[0 0 8 0] ^jSOJg«1»(t, 011 (a) t^tfc 
<k i K, !B^!i# 1 OlSffilBSjSV 7 Kl9«££8f 5 
tutc, ji^fflH l 0 l (4, fpaofilJ; 0 UEJSiSW* l 
cD^i)*lSlRt{tSW*[n] (WT, l*#i6li:fct 
^o ) (c^Si?nSo *©IS, RWttBl 0 U47KU 
7s • i^-spfiS* 6 L, 6 
Ea«nfc*l»W^\y -F1 1 KJcoTfctiiSttSo 

[00 8 1] J '(b) fcwLfcidK, sas# 

fiB 1 0 1 Am*[Bl<0ii&iEH©4igE 1 KlLfcS, 

HRMffii i o i ft, 4-S{tiH^!s# i mmm* oa 
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i oaftSi^oswiM&is&tt, bb*mm i o i o» 

IWttJ:t>fc/Jv£v\ fitoT, WT, flMMWi 0 l 
ttma©««E««W7KMS:*. 
[0 08 2] 01 l (c) E^Lft^fc, MNffiBl 
o l j^aflHEGMRK 7 o ft 5, MNfflB l 

o zmmiwmi mmmtm 

SMSW7 CMNttl l 0 l jWftfW* J: 5 IcffiMffiB l 

0 i mmnzo 10 

[0 0 8 3] 011 (d) K^Lftcfc^ ,W 
(it 1 0 1 ftmtll3lPl<D®WMmot%E 2 tlLftf>, 

i o ni, mmfammzn. m 1 1 

(a) E^LfclMWfrfcftSo C®«fc5Kl/C, 01 

1 (a) ~ (d) ESUfeftffiWIOfiU*ff«n*. 

[0 0 8 4] _k»<D,}:3fc, #^fiSe>J$£m 3f£© 
ffin, »»tSi 1 oolS«iE8KiS«7K:tt«)t*J:tfiB 
ftffl«Hft©S!l»ttB 1 0 1 3 C, ffilfffi 

■ i o i *^ft«n«o cwcjjo, btSojhbi, io 
[0085] u±mwirc£o^ *m<omxiz, 

ffi5 a±-CSM^E&oTlK*?5<fc5E!IStetl 

So 

[o o 8 6] tit. MuoBmut, % i omam 

( P lift) cDfE§Sffl#jSft t , S l £>®ft£|p] (PI 30 
ft) fc«Jl&Sig2<D{lft£[fi] (Sfilft) ©1f«\ 

^n^tu 2 sMMteft* 3 2 k * o t, ft$©»rE% 2 

»fc#lfttf-*U R»B5aeA«t*»0«W!# 
1 3 T'ti, &m 5 a eXftftSifOflllBfttEWii 5 

*-y#e»sn*i:&K:, s»jfi5aKX»-r*Mo 

I2§Sffl#$ft 5#tffi 5 a T'Slte tlft&Olf Sgft t © 

[0 0 8 7] Sfc, 1WIOB±Rt«, »£ffl#$ft 
tt. If iSftfc * tf GM#!HMCA« fe^ffic ^ o TiR* 

CiWIEWi3lc!lttt«n*. Sfc, IfffioS^Bft;: 
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[0 0 8 8] Hits: IIOSKttt> IS 1 Olftfrfil 
(POBtt) ©3£ffl#!Sft^ 2#ffli6ft*3 2e«J:o 

ftsnr, mmm%mmts.m<mmw l z. 
mznx®m&m'3mmn%o tit, nmt 

t>\ 2ft®Mm3 2K&?xm®mKmz>fifaic 
mytsnxs m<Dm£WK-o^x%\mmfa 
(p» t*inscXtm<om&wz'o»'cn2 

mm® (Sift) fc**R9ftfcK:g*SftSo c 
[0 0 8 9] Sfc, 4^fifi©)gffitff±, ISfRftttftiB© 

^o^*ffl^T*«*ffifl*sci:ff-c*, Pitt 

[0 0 9 0] fcCST, 2»»JJ6ft«3 2tt, 20©tS 
«0«ll«U ta^2r?©jgft«3 2R I 3 2L£E 
1 0©*U«**^tl>*o Ifffifttt 2^fJlft« 
3 2£»T3o 2#»Jftft«3 2©J*fM* 

OflMi* IfBHftOfiMcSfcS. 1ffSfBHB3 

e^ «aft©«©ffliK, cnicfi»?ns«}:3ic, 2 

SS4ft^*£te»t5 2»*JSift«3 2 OEfiE-,}:^ 

t(4, w«ae»s 3 KE»sn* 2 3 2 

2 ^SJffiftS 3 2 ©«lf »o»*\ WBWfiJW 5 If 
[0 0 9 1] ctiKWU *^fiBO«lBt?a;; 2»fjffi 

ft«3 2(i, mm&®ft%M%2otmmztifcm 
tmmmmmznx^Zo ^t, M^ssrift 
m%2 0K*r>?&f&znsmft<D*tt.2$m&t 
m2txmmmo ^x. mftmimmm 

nx^niis 2ttm%m2<Dmmmt>s mm 

[0092] LL-e, E.m&®m.m%2otes m 
mmm®?mm<Dmm*%ix^%o m\ 2 

UtiOtll lit, 2»|p]fiftffi3 2©«||?«©«l 1 

2fc*fllfcT3T^*WP** *S;Wt^LTV>*. 01 
2C^LftJ:5E,.HI<fSSHft^S2 0©«»O« 

ws© 3^01 ooftsi 2 #fflteft« 3 2 mmm 

1 1 2C«ft««kdKx S«l!aiBft*WSg2 0fc2» 
SJiKftlS 3 2 i mWSioittm s 2 Mft« 3 2 
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commmi 1 2 a, ftwtvmz&kLzmm 

fct»ftv\ 

[0 0 9 3] $fc, *£«©JBJBTfci:, ffiffi£H%$H 
82 6tt» 2##««3 2#SBB£nfdfiBi:;W£ft 

?*0|»©«fS«0«tt 2 5HHtt3tt4K 3 2 ±-etS«« 

n§o m%mmm%2 6<DMmmm<D io 

1 OOflttf 2 ftffitetfK 3 2 <Dl^H<Di! 1 1 2 fcfift 
5 <fc 5 4MB£nftXMB 2 6 i 2 SMWJfcttfi 3 2 t 

zmsbittm , 2 »jBMS3teR 3 2 ogiMgoft 1 

1 214, ttfflaiH3taaH»2 6KJ:-3T&a«n*«» 

[0 0 9 4] SLkQCtfrb* *MM<DBM\c£nif, 
*V>?y 7 w *f! Jffl LTflHlOE«3 *ffS4*ff 5 C 

«fcim£<Dfci&0ft39S*/hS < <M-f 5 C t >» 20 

[0095] tit. *mmmx°it, mmmm, & 

MBMWE7 £1tlHftfc<fctfiB^/B#!imi*KaBfc 
0"fn*ftC*C!:»<, «aESHB«7k:i«f8*ES 

■f*oK+»aiw«^ mEm®nc%m.i5z 30 

IC*P ?77-f ftfflffl LTlf «%ESt 5 c fctf Rift* 

ft5o 

[0 0 9 6] ft*, *5»flt4, ±E^jfiO^«KB)S« 

£oizirct>\ ^mmmmtm^mt^m 40 
soissiSfcfc^T, m^om Bft-rs 1 otitis 

[0097] 

E*0tt« fflBB&B fc L < 3 ft ^ L 5 Ol^f 

nfrKmvyfflm&mmuvit, mmtism 50 
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mmt, m&M&vm WBSMHcm bx-nvwrnz 

Sot, 2 m 5 2 oofH«©»if«©« 
ft^'SiiB^iRottfcLTaBa-rscfc^'et*. cnt 

[0 0 9 8] Sfc, II^«2lB*^1t«IIBiSgBS/c 
{41S*« 4 K*03flWBE»S£*llT?a\ fiHBff2lffl 

■KEBl/tt**. ftoT, **WKJ:ntf, 2##Jfi| 

[0099] mm5Emm®E®mm 
•pit, Eum±K¥mt, @mfa<D&^k&oT, 2 

1 l /cti^K 0 jt t 5 mmmm^ t 
u?x, *mK.&m. nmtmofttzmx 

[0soffi#ft^] 

[0 1 ] mm<o-mikmmiimm mmm% 
UKm%K^v\ : <»£mm<D®mmm®X'& 

[02] mw(D~mmmmzmmssm±% 
B(c »t 5 jt'N 7 k <dbj»si5 t z<Dm*7at¥mx* 

[03] *«WO-*«©^»K:ffS3t««Ea?l4« 

vmx>h% 0 

mm^ v vmmmwRmm*mm®X' 
[05] *ftm<D-$mmMtcisvxm^<bti5Em 

[06] *HW<0^«S©f filths j«1MIBIff£tt 
■0±tMft«*^"r^n-y ^0T»S5c 
[07] #»IB0-0*i©*«fcfe^TffifflT3ffl)fe 

[08] *aiflO-*jS©JB»Cfli5)tttt«iESII^S 
fiCD-9— 4"*^^ffl^^t5/cJ6©^0TS5o 

[09] *m<D-mbmm%mmmmm 



(14) 
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m\ o] *%w<D-%Mmmizmmmmm 

rsEBmmmmmwm £ 1 mm s tcmm 
[012] mm-mmmcmmmmns.* 
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#fBk ll-^vK, 1 2-7tiigl, 2 0-3SIBI}t 

4 i-miuvz, 4 



39 



-28 



l/ 30 
^ / 25a 



32R 



34 

4 



[13] 



[01] 

14 13 12 



[02] 



-15 

fey 



9=?*-^ 24 23 22 21 18a 15 20 
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1 

36 



[04] 




[07] 




(15) 



#1200 3-26 37 4 




[09] 




(16) 
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[010] 



1011] 




-71 



}- — 32R 







ft 









TR 



(a) 



(c) 



(d) 




101 





mnmmmmtm®&-TE 5 # i 
(72)aws *t mm 

tttUlllKWRni»dkE«rWR=:Tl 5# l 

(72)^# 

mmmmmmmz- i 2*^ 



(72)B9i# im w 

mmmmwimzim- 1 2*^ 

(72)a«# w ■joh 

mmsffi»ipra«i743- 1 2*^ 

F2-A(##) 2K008 AA04 BB04 DD13 HH11 HH13 
5D090 AA01 BB17 CC01 CC04 CC16 
DD03 FF03 KK06 KK11 KK12 
KK15 

5D118 AA01 BA01 BB03 CA11 CA13 

CD02 CD03 CG04 CG26 CG32 
5D119 AA01 BA01 BB02 DA01 DA05 

EA02 EA03 EC25 EC43 EC47 

EC48 JA27 
5D789 AA01 BA01 BB02 DA01 DA05 

EA02 EA03 EC25 EC43 EC47 

EC48 JA27 



